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AUTOMATIC AIR VALVE AND SWITOK. 
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TRAIN CONSISTING OF A MOTOR CAR AND ONE CUACH RUNNING AT FULL SPEED. 
THIRD RAIL ELECTRICAL EQUIPMENT OF THE NEW YORK, NEW HAVEN AND HARTFORD RAILROAD.- (See page 876.) 











370 


Scientific American. 


ESTABLISHED 1845 








EDITORS AND PROPRIETORS. 


MUNN & CO., 


PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 


TERMS FOR THE SCIENTIFIC AMERICAN, 


(Established 1845.) 


One copy, one year, for the J. 8, Canada or Mexico $3.00 

One copy, ix mouths, for the U. & anada or Mexico 

Oe copy. one year.toany foreign country, postage prepaid, 2) ls. bd. 4. “00 

aone by x pe “tal or express goney order, or by bank draft or check. 
‘£00. Broadway corner Franklin Street, New York. 
The sSclentifie American Sapplement 
(Retablished 1876) 
is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT 


Nvery Number contains 16 octavo pages, uniform in size 
with SCUENTIVIC AMERICAN. Terms of subscription for SUPPLEMENT, 
6.) « year, for the U. @.. Canada or Mexico LW a year, or 21 4a. ad. 
wo foreign countries belonging to the Postal Union. Single copies 10 cents. 
Sold by all newadealers throughout Lhe country. See prospectus, last page. 

Combined Kates, —The SCLeNTIFIC AMERICAN and SUPPLEMENT 
S., Canada or Mexico, on 


is insued weekiy 


will be sent for one year, to ofe address in | 
receipt of seven dosiars. To foreign countries, eight dollars and Afty cents 
@ yar, or £1 Mes. 114., postage prepaid. 
Baliding Edition eof Scientific American. 
Established 1885.) 
THE BUILDING EDITION OF THE SCIENTIFIC AMERICAN is a large and 
splendidly illustrated periodical, issued menthly, containing floor plans | 
and perspective views pertaining to modern architectare. cach number 


is Ulustrated with beautiful plates, showing desirable dwellings, blic 
buildings and arehitecturs! work in great variety. To architects, builders, 


and al) woo contemplate building this work is invaluable. 
Single copies % cen!« By mail, to any part of the United States, Canada 
or Mexico, 82.8) « year. To foreign countries, 00 a year, or 2) Ws. 4d. 


Combined rate for BUILDING Eprrion with SCLENTIFIC AMERICAN, to 
one address, 0 a year. To foreign countries, $150 a year, or £1 Gs. od. 
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN, and 
SUPTLEMENT, Siwa year. To foreign countries, $1L.@ a year, or £2 Ss. 2d., 
postage prepaid 








Sciewtific American, 


LEGISLATIVE TRIFLING. 

We have before us the draft of a bill reeently in- 
troduced in the House of Representatives and referred 
to the Committee on Patents which betrays such a sur- 
prising ignorance of the true spirit and meaning of the 
Patent System as to make one ask how the introducer 
of the bill ever came to be chosen for the task, or on 
what grounds he felt himself to be qualified for it. 

The document in question is entitled : ‘‘ A bill to pro 
hibit the granting of a patent where the thing sought 
to be patented is a mere rearrangement or variance in 
constructive devices and details of inventions already 
known, Second: To require the party claiming an in- 
fringement to recover judgment against the party 
eharged with such infringement before he can maintain 
an action against a bona fide purchaser of the article 
alleged to be an infringement, and to restrict damages 
to the actual injury. Third: To reduce the time to 
sixty days in which to file an application for a patent.” 

It seems hardly necessary to criticise in detail a bill 
whose absurdities and inconsistencies are so evident 
to our readers. 

The bill provides that no patent shall be granted for 
a mere rearrangement in constructive devices and de- 
tails of an invention already known. Now, as every in- 
ventor in the country knows, or may readily know, such 
a provision is entirely superfluous for the reason that 
| under the present practice valid patentsare not ‘granted 
for a mere rearrangement in constructive devices and 
details” of an old invention. If the framer of the bill 
had perused a copy of the SCIENTIFIC AMERICAN Hand- 
book on Patents he would have learned on page 47 that 
‘a mere aggregation or combination of old devices is 
not patentable when the elements are unchanged in 
Sunction and effect ;” and knowing this he would have 
saved the time of the House and his own credit by 
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eon | sasignee or grantee must secure judgment against an 
=° infringing manufacturer of his patent before he can 

«| proceed against the user of it. 





ss | Scattered over a wide extent of territory ; 
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omitting this altogether superfluous clause from the bill. 

The second clause of the bill was probably inserted 
with special reference to the parties who are victimized 
by professional swindlers, who first sell unlawfully a 
patented article and then send round in the footsteps 
of the vender a second agent purporting to represent 
the inventor, who threatens to bring action for dainages 
and compromises the matter by accepting a cash pay- 
ment. Now, although we have every sympathy with 
the victims of this class of knavery (chiefly residents in 
the agricultural districts), the evil is not sufficiently 
widespread to call for a change in the present law, 
which renders both the manufacturer and purchaser 
The wording of the clause is obscure, 


Apart, however, from 
the bearing it might have upon the swindling opera- 


* ©1/ tions above referred to, this provision is entirely un- 


necessary, for in case the unlicensed manufacturer is 
known to the inventor, he will naturally prefer to pro- 
ceed directly against him rather than go to the trouble 


a | and expense of suing a multitude of users who may be 


and in the 
ease where the manufacturer is not known and the in- 
ventor is unable to locate him, it is a manifest injustice 
to prevent him from taking action against the users 
and securing a just profit on his invention. 

The third proposal, ‘to reduce the time to sixty:days 
in which to file an application for a patent,” is proba- 
bly fraught with more mischief than either of the other 
clauses of the bill. Presumably. the sixty days count 
from the day of publication or public use, and if such a 
law were passed, it would prove to be a heavy drag 
upon the hitherto untrammeled march of invention in 
this country. If the introducer of the bill had any 
practical knowledge of the subject, he would have 
known that in the case of the majority of inventions 
sixty days would be all too short a time in which to 
test and improve a device before determining on its best 
mechanical forms and applying for a patent. Inven- 
tions are not turned out like bricks from a brick mak- 
ing machine. The process is laborious, painstaking 
and almost invariably protracted. From the first con- 
ception of the idea to its embodiment in a practical 
working shape is in most cases a period of months 
rather than of days, and many inventions are of such a 
kind that a public display of the device is a positive 
necessity during the experimental period. There are 





many inventions, such as those relating to public vehi- 
cles and conveniences, which can only be tested ander 
— public eye, and to require that such experiments 
shall be privately conducted is to shut the poor man 
out of the field. 
| Although it may be true that for an inventor to let 
his device lie unpatented for a lengthy period, until 
others have unsuspectingly patented the same thing 
and spent money to put it in operation, may occasion- 
ally work a hardship, the remedy proposed in this bill 
is infinitely worse than the disease. 

The bill has been referred to the Committee on Pa- 
tents. There, we have no doubt, it will die a natural 
death. If it may have served “ to point a moral” as to 


the folly of such legislative trifling as is involved in its 
presentation on the floor of the House, it will not have 
spent its brief life in vain. 
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ELECTRIC TRACTION ON STEAM RAILROAD. 

The electrical equipment of a portion of the lines of 
the New York, New Haven & Hartford Railroad Com- 
pany, the replacing on these lines of the steam loco- 
motive by the electric motor and the third rail, will 
mark an important epoch in the history of electric 
transportation. It was natural that the success of the 
electric motor on city and suburban lines should lead 
to an investigation of its fitness for the requirements 
of traffic on standard steam railroads. Indeed, it is a 
fact that electrical engineers in the first flush of their 
success did not hesitate to foretell the speedy relegation 
of the locomotive to the scrap heap, and it was not un- 
common to hear enthusiastic promises of air line rail- 
roads with full sized trains running at speeds some- 
where in the neighborhood of one hundred and fifty 
miles an hour. 

It was not long, however, before the “facts and fig- 
ures” of the cost of operation of electric roads, and a 
scientific analysis of carefully recorded data, proved 
that the new method of traction was governed by 
strict limitations, and that it could not be economi- 
cally applied to the main lines of railroad for all 
classes of work in the present state of the art of elec- 
tric traction. It was soon realized that for hauling 
trains on continuous long distance runs it was alto- 
gether inadmissible on account of the cost of trans- 
mitting the current, and that the shorter the runs and 
the more frequent the stops the more favorably did the 
electric motor compare in point of efficiency and 
economy with the steam locomotive. 

The New York, New Haven & Hartford Railroad 

Company was quick to act in a matter which was 
likely to have animportant bearing upon the interests 
of steam railroads. A large portion of their vast pas- 
senger traffic was of the local or short distance kind, 
and it was being seriously cut into by the many elec- 
tric and trolley lines which had developed an active and 
successful competition during the past few years. The 
company resolved to carry out exhaustive experiments, 
to determine how far and in what manner it would be 
advisable to electrically equip those of their lines which 
were being subjected to the severest competition from 
parallel trolley roads. The experimental work was 
mainly carried out on what is known as the Nantasket 
Beach line. and for two years it has been prosecuted 
with the greatest care and diligence. An examination 
has been made of the best form of station equipment, 
transmission, and motors for this particular class of 
work, and the experience which was gained in this way 
has been embodied in the equipment of which we give 
a complete description on another page. 
The opening of this line—or rather its reopening— 
cannot fail to exercise a powerful influence upon ail 
the other great railroads which, like the New Haven 
road, are suffering from the competition of suburban and 
interurban trolley roads; and as soon as the new equip- 
ment shall have been long enough at work to prove 
the extent of its superiority to the old system, we may 
look for some at least of these roads to make a similar 
change of motive power. 

Perhaps the most important point that the company 
has proved to its satisfaction is that the current may 
be safely and economically transmitted by means of a 
third rail laid between the main rails and carried by 
wooden blocks placed upon the ties. This arrange- 
ment did away with the costly, and, for this kind 
of service, somewhat wasteful overhead trolley wire, 
and removed at once an obstacle to the adoption of 
electric traction on trunk roads. There is no percepti- 
ble leakage from the third rail under ordinary condi- 
tions of weather, and the line has been operated when 
the whole track was covered with water. Add to this 
that the risk to the public has been reduced to a mini- 
mum by breaking the rail at crossings, fencing it in at 
stations, and making provision for cutting out the cur- 
rent while the train is stopping at stations, and it will 
be seen that a most serious preblem has been very 
satisfactorily solved. 

As regards the trains themselves, it has been proved 
that a given weight of passenger cars may be more 
quickly accelerated than the same weight of cars and 
steam locomotive combined. The immense advantage 
which this confers in the operation of a short distance 
traffic with numerous stops is obvious, and in this lies 
one of the greatest advantages of the new over the old 
system. There is also a smoothness of acceleration 
and an absence of smoke and cinders which conduce 
greatly to the comfort of the traveling public. 

But while the company are satisfied that the system 
of electric traction which they have so successfully 
worked out has a great future in the particular branch 
of railroad serviee for which it is designed, there is a 
noticeable absence of any rash promises regarding its 
application to fast passenger traffic on the through 
lines. Whether we shall see the application of elec- 
tricity to this service depends upon the developments 
which may be made in electric traction as such. In 
the present state of the art, the management of the 
great railroads consider that it is unsuited to long dis- 
tance express service, and that until some more eco- 
nomical system of transmission is devised, it has little 














hope of being applied in that direction. 
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‘ENING OF PHILADELPHIA’S COMMERCIAL MUSEUM. 
> hiladelphia’s Commercial Museum, in the Pennsy)- 
ia Railroad office, on Fourth Street, was formally 
oned on June 2, by President McKinley, in the 
ence of a gathering of notable persons from Wash- 
ron, and representatives of the leading trade bodies 
the United States, Mexico, Central and South 
erica. The event reaily had international import- 
-e, owing to the presence of so many diplomatic 
resentatives of other countries, especially those on 
American continent. An inspection was made 
the building and a luncheon was served. The for- 
opening of the museum was held at the Academy 
Musie at two in the afternoon. The mayor of 
iadelphia presided and introduced President McKin- 
who made a most excellent speech, after which Dr. 
illiam Pepper, president of the Commercial Museum, 
lined the character and work of the museum. 
brief, he stated that the Commercial Museum pos- 
.sed the most extensive collections of natural products 
existence in any country. These coliections are dis- 
yed so as to enable manufacturers or traders to 
idy them to the best advantage and gain the infor- 
ition or make the selections needed for their special 
terest. Phe library receives regularly over 900 jour- 
is of commerce and manufactures from all parts of 

e world in many languages. An abstract of contents 
i; made on eards and they are duly catalogued. The 

iseum also sends out numerous circulars of inquiry 
aud regularly receives reports of special agents. The 
bureau of information thus formed contains the fullest 
and most exact data obtainable on trade conditions. 
rhe advantages‘are open to all manufacturers who pay 
the moderate membership fee. In thescientific labora- 
tories connected with the museum all new products will 
be tested and analyzed, and the results are expected to 
be very valuable. Courses of instruction will be regu- 
larly conducted in the institution which will attract 
earnest students seeking to fit themseives for appoint- 
ment in the consular service or to other commercial 
positions, 

The purposes of the museum require further that 
there shall be displayed very complete collections of 
the manufactured articles which are actually being im- 
ported into the markets which it is proposed to share 
with the countries hitherto controlling them ; conse- 
quently there will be found extensive series of goods 
made abroad for sale in Mexico, Central and South 


America, Afriea, Australia and the Orient. It is hoped 
in time that permanent buildings may be constructed 
to house the collections, and that the federal govern- 


ment may take some definite officiai recognition in the 
form of an annual grant. The result of the three 
years’ work has been most satisfactory. 
- —>+o+ oe 
THE NEW PUBLIC LIBRARY BUILDING COMPETITION. 
The bill authorizing the building of the new Public 
Library building for New York City has been approved 
by the Governor. The estimated cost of the building is 
$1,700,000, exclusive of the heating, lighting, ventilat- 
ing apparatus, furniture, beok stacks, shelves, and 
also for the expenditure for architects’ fees and for re- 
moving the reservoir. In a pamphlet issued by the 
trustees of the New York Public Library the various 
requirements of the building are specified. The build- 
ing will stand on a lot 482 x 455 feet square. The 
building will measure about 225 x 350. It is to be fire- 
proof and have a storage capacity for 4,000,000 volumes. 
The committee proposes to obtain plans by two con- 
secutive competitions; an open competition for 
sketches only and a restricted paid competition. 
Director J. 8. Billings, Bernard R. Green, in charge at 
the Congressional Library, and Prof. Ware, of Colum+ 
bia University, will be the judges in the preliminary 
competition, All architects having offices within the 
limits of Greater New York are invited to compete in 
the preliminary competition. The commitee will then 
choose from the work of these architects twelve 
sketches which in their judgment are the most meri- 
torious. They will be given a premium of four hun- 
dred dollars. The committee will then choose from the 
authors of the twelve sketches so selected certain of 
the competitors, not more than six in number, to take 
part in the second competition, selecting only those 
who, in their judgment, are qualified by their profes- 
sional training and experience to undertake so im- 
portant a work. The persons thus selected will then 
be invited to take part in a second competition, which 
will be conducted under such conditions as the com- 
lnittee may name. The competitors in the second com- 
petition will be given eight hundred dollars as the 
estimated cost to them of the drawings required. 
Chese drawings will be judged by a jury of seven per- 
Sons, consisting of three members of the board of 
trustees to be named by the board, the director, and 
three practicing architects, which may be chosen by 
the committee. The jury will, by a majority, select 
the designs, at least three in number, which they find, 
on the whole, to be the best, and will send them to the 
trustees, naming them in the order of their merit, with 
such criticisms as they see fit to make. The trustees 
will then send these to the Board of Estimate and Ap- 
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as may afterward be deemed advisable, and the trus- 
tees will recommend the author of the best plans as 
the architect of the building. The trustees may also 
appoint an engineer to superintend the work. 

Plans are now being perfected by Dr. Billings to 
systematize the three large collections with a view to 
their amalgamation in their new home. It will be at 
least three years, possibly more, before the collections 
can be housed under the same roof. It will take a 
large part of this time to go over the libraries tho- 
roughly, classifying their treasures and have them put 
in proper shape for the final fusion, Already the col- 
lections are being consolidated. Thus the Americana 
will be taken to the Lenox Library, as will also the 
works on music. The works on sports and- English 
history will be brought to the Astor Library. When 
the new library building is erected, the building of the 
present Lenox Library would make a magnificent home 
for the New York Historical Society or some other 
similar institution. 


—_— 
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AN ELECTRIC FOUNTAIN FOR BROOKLYN, N. Y. 

The city of Brooklyn is to have an electric fountain 
which will be erected in the Park plaza. Plans for 
the fountain were made by F. W. Darlington, Phila- 
delphia, who has constructed fountains of a similar 
character in other cities. The old concrete fountain 
has been removed and the new fountain will take its 
place. The position is particularly fortunate, being ex- 
actly in front of the great arch at the entrance of Pros- 
pect Park. The circumference of the basin is 870 feet, 
and it will be constructed of kosmocrete. Under the 
center of the basin will be a cellar in which will be placed 
a large part of the scenery connected with producing the 
colored effects. A tunnel will connect this cellar with 
an operating kiosk, where the person in charge of the 
fountain will stand, looking out of a window six inches 
above the water, and thus be enabled to see the effect 
of the various combinations which he has caused to 
be produced. 

The electrical apparatus will consist of nineteen au- 
tomatic focusing are lights, connected in series; each 
lamp will be of 6,000 candle power, and will be provided 
with an adjustable stand which permits of throwing 
the light upon the ascending water. Three rheostats 
will be provided, one for each series of lamps, and each 
lamp will be provided with a silver parabolic reflector. 

The glass color slides will be operated by compressed 
air, and they will be controlled by electricity. Eighteen 
incandescent lights will be arranged about the wall of 
the basin. 

The display of the fountain will consist of fancy jets, 
umbrella, ball sprays, rings, fans, funnels, wheat 
sheaves, ete. It is said that an attempt will be made 
to throw pictures on a wide sheet of spray. If the 
experiment is successful, it will be very interesting. 

Two trolley car companies have entered into an 
agreement with the Park Commissioners to each sup- 
ply one-half of the current required, and it is believed 
100 horse power will be necessary. 

The fountain is capable of throwing 100,000 gallons 
per hour. The contract price of the fountain is $24,500, 
and the contractors are the Willson & Baillie Manufac- 
turing Company. 
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ACCIDENT AT THE YERKES OBSERVATORY. 

The Yerkes Observatory of the University of Chicago, 
at Williams Bay, Wis., will be closed for the summer on 
account of an accident which occurred on May 29. The 
great movable floor of the great dome fell 45 feet and 
rested at an angle of 45 degrees, with one edge of the floor 
against the bottom of the pit and the other edge 3 feet 
below the top gallery, against the guides which carry 
the great counterweights. It appears from an exam- 
ination made by an engineer that one of the cables was 
torn from its weight. This unbalanced the floor, which 
fell to the bottom of the pit. In its fall it carried away 
the winding stairway and crushed the electric appara- 
tus underneath it. The floor is said to be a complete 
wreck, There was no one in the building at the time 
of the aecident. Prof. Barnard and Prof. Ellerman 
had been working all night at observations, but they 
had stopped at daylight, so that, fortunately, no one 
was injured. Director Hale at once locked the 
building, and sent to the University officers to come to 
the building and commence an investigation. ‘The 
cause of the accident,” said Major Rust, Comptroller of 
the University, “‘has not been decided, and probably 
will not until representatives of all the parties interested 
are on the ground. The big telescope was not injured 
in the falling of the floor in the least, and the damage 
is confined to the floor itself and the machinery immedi- 
ately connected withit. As to how the accident occurred 
we have not come to a conclusion. I think the floor 
will be again in position inside of sixty days.” The 
results of the official investigation will be looked for 
with interest. 


—- ' — 








CHELSEA district in London utilizes its street refuse 
by separating the rags and paper, which are converted 
into brown wrapping paper, while the rest of the refuse 
is burned in the furnaces of the reducing works und 





portionment for its approval, subject to such changes 


the residuum is used in brickmaking. 
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AN IMPORTANT FIND OF ANCIENT PAPYRI. 

A great find of ancient papyri in Egypt has been 
made by Messrs Grenfell and Hunt, who are exploring 
for the Egyptian Exploration Fund at Behneseh ; 
many ancient rubbish mounds yielding a rich store. 
The quantity of rolls found in three of the mounds 
was large enough to warrant the assumption thata 
part of the archives had been thrown there. The 
papyri range from the time of the Roman conquest to 
early Arab times. Each century is largely represented. 
Most of the documents are written in Greek, with a 
sprinkling of Latin, Coptic and Arabic. Little is known 
of the contents of the documents, but Mr. Grenfell’s 
hope in digging at the site of Oxyrynchus of finding 
early Christian documents is realized, for among the 
papyri is a leaf froma third century papyrus book con- 
taining a collection of the sayings of Christ. Some of the 
sayings are not in the Gospel and others exhibit diver- 
sions from the text of the Gospels. It is thought that, 
when the papyri are examined in detail, further discov- 
eries of Christian records, as well as fragments of lost 
classical literature, will be found, since in some of the 
moundsa large proportion of the papyri are written in 
uncials, which were largely employed during the first 
two centuries of the Christian era. One hundred and 
fifty rolls which in many casés are several feet long have 
been retained in Gizeh and the rest are on the way 
to England, Besides the papyri, a number of coins, 
two hundred inscribed tiles, bronze and ivory orna- 
ments and other objects of the Roman and Byzantine 
periods have been recovered. The New York Sun de- 
serves credit for cabling all the details cbtainabie of 
the find. 

= ——® +@ += 
THE HARTFORD MEETING OF THE AMERICAN 
SOCIETY OF MECHANICAL ENGINEERS. 

The opening session of the Hartford meeting of the 
American Society of Mechanica! Engineers was held on 
May 25. Sessions for the reading and discussions of 
papers were held on Wednesday, Thursday and Friday 
mornings and Friday evening. The afternoons were 
devoted to excursions to interesting shops, institutions, 
etc.,in the neighborhood. On Wednesday, May 26, a 
reception was given by the President and Facuity of 
Trinity College. A large number of interesting papers 
were read, including one by Dr. Leonard Waldo, on 
the ‘History of the Development of the Bicycle ;” 
‘“‘Hygrometric Properties of Coai,” by Prof. RK, C. Car- 
penter; “ Electricity vs. Shafting in a Machine Shop,” 
by Prof. Charles H. Benjamin ; ‘* Rating Electric Power 
Plants on the Heat Unit Standard,” by Prof. William 
8. Aldrich ; ‘“‘A Continuous Steam Engine Indicator,” 
by Prof. Thomas Gray. These were only a few of the 
very interesting papers which were read. The mem- 
bers of the society were well entertained in Hartford, 
and the excursions in the neighborhood were very in- 
teresting. 

Among the excursions were trips to visit the third 
rail system of the N. Y. & H. R.R., the plant of the 
Berlin Iron Bridge Company, the Pope Manufacturing 
Company, the Pratt & Whitney Company, the Billings 
& Spencer Company, the Hartford Rabber Works and 
other establishments. The Hartford meeting of the 
society was the largest ever held outside of New York 
City, 402 members and guests being registered as in 
attendance. The legislature being in session at the 
time, the hotels could not accommodate the crowd, so 
that many members were able to enjoy the hospitality 
of some of Hartford’s homes. 


>> 


THE LIQUEFACTION OF FLUORINE. 

The distinguished chemist Prof. James Dewar has 
just succeeded in liquefying flucrine gas at a tempera- 
ture of —185° C. The product was a yellow mobile 
liquid which had lost chemical activity. Great inter- 
est has been felt in the element fluorine since its isola- 
tion by M. Moissan, who described it in his celebrated 
paper in the Annales de Chimie et de Physique for 
December, 1887. The isolation of flourine was described 
in detail in the issue of the ScrentTIFIC AMERICAN 
SUPPLEMENT, January 22, 1887. Further researches 
upon the element were given in the same paper for 
December 12, 1891. Theelement exists in a considera- 
ble quantity in combination with calcium, forming the 
mineral fiuorspar, which crystallizes in fine cubes of va- 
rious colors. Flourine also occurs in small quantity as 
a constituent of bone and otber anima) substances. Its 
intense affinity for metals and for silicon for a long 
time prevented the attempts to isolate it from being suc- 
cessful. The efforts of the chemists to investigate it in 
a satisfactory manner were baffled, because its chemical 
affinities were so numerous and acute that, when 
driven from one combination, it instantly combined 
with some other substance with which it came in con- 
tact. Owing to this difficulty of investigating its quali- 
ties, there has been some uncertainty as to its ele- 
mentary nature. It is probable that Prof. Dewar's 
discovery will be of great importance, from the fact 
that the liquefied gas loses its chemical activity. Full 
details of Prof. Dewar’s discovery are at present lack- 
ing, as only a cablegram was received at the time of 
going to press, but further particulars iii be looked 
for with great interest. 
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NEW GAS MOTOR. 


We give herewith an engraving of a new vertical gas 
and gasoline engine, recently brought out by Palmer 
with a view to furnish the 


Brothers, Mianus, Conn., 
complete engine or castings with working drawings 
for amateurs and others desiring to construet an en- 
rine 

it is enitable for running light machinery, when ar- 
ranged as a stationary engine. The marine type(which 





SMALL GAS AND GASOLINE MOTOR. 


will ran a 16 or 18 foot boat or 
earriage. It will run in either direction. 

to circulate water in the water jacket 
In the stationary form a tank 


is shown in the cut 
light motor 

A pump is used 
of the portable engine 
is used instead of a pump. These motors are built on 
the two-cycle compression system, with an impulse at 
erank. It receives its charge 
and exhausts through a eylinder port 


each revolution of the 


opened 


closed by the movement of the piston. A suitable valve 
regulates the charge received from the closed crank 
chamber in which the mixture is compressed by the 


downward stroke of the piston. Vapor and air are 
drawn into the crank case by the upward stroke of the 
piston, and thoroughly mixed «by the motion of the 
crank 
but the pipe leading from the pump to the water 
jacket is omilted 

The weight of the marine engine is 135 pounds; of 
The height of the sta- 
tionary engine is 2% inches and that of the marine is 17 


The height from the base to the center of the 


the stationary, 200 pounds. 
inches. 
shaft is 44¢ inches 
oe = 
GASOLINE OR GAS HOISTING ENGINE. 

The facility with which gas or gasoline engines can 
be adapted to different uses and the extent to which 
these motors have been introduced into new fields is 
The latest application of the gas and gas- 
It is a hoist 


remarkable 
oline engine is shown in our illustration 
ing engine in which the gas or gasoline motor and the 


hoisting mechanism are mounted on a single rigid base. 





| The Care of Watches, 


!nected with the handling and wearing of watches, as 


and | 


The engraving shows the circulating pump, | 





The hollow cast iron drum which turns on its shaft is 
carried by an internal wooden frictional driving device, 
and the power is transmitted from the engine shaft to 
the hoisting shaft by heavy spur gearing. The drum is 
provided with a steel strap brake, and both clutch and 
brake levers are placed in convenient positions. The 
motor has a special governor which enables the user to 
change the speed to suit the work to be done. 

The machines are made in sizes ranging from ten to 
fifty horse power. They are simple in construction and 
adapted for all uses, but are especially suited to mining 
localities where water is scarce and fuel expensive. The 
use of these machines permits of working many mines 
which could not be worked if steam were the only mo- 
tive power available. Either gas, zasoline, crude oil or 
distillate can be used. The manufacturers of these en- 
gines furnish a special driving pulley when desired 
which allows of using the engine for driving ventilat- 
ing or forge fans, pumps or other machinery when it is 
not used for hoisting. 
| The hoister is compact, economical and safe ; it can 
| be managed by any one, and, as in the case of all gas 
engines, expense ceases when the engine stops. 

The Weber Gas and Gasoline Engine Company, 
Kansas City, Missouri, are makers of this machine. 


| re 














There are a great many little superstitions con- 


|with everything not commonly understood. How 
| many owners of timepieces are very wary about leav- 
|ing them with a watehmaker, lest some of the *‘ jewels ” 
jmay be abstracted! If these people only knew that 
|the most precious jewels in the ordinary watch are 
worth about eight cents apiece, and only about forty 
cents & gross unset, their alarm would vanish ; but 
they would also look upon their watches with a great 
deal less of mystic veneration and awe. 

Another common belief is that turning the hands 
backward will injure the works. How, they do not 
|know—bnt in some mysterious manner that ordinary 
| mortals cannot comprehend, In fact, the only style of 
| watch which could have been injured in this way is 
the old English “ verge” escapement, modeled after 
fourteenth century clocks—watches which almost any- 
| thing would have injured, and which were useful for 
|almost any purpose except keeping time. 

A watch is a complicated piece of meehanism—the 
least elaborate have a hundred and fifty separate parts, 
some over a thousaad, every part nicely adjusted to its 
delicate functions. And the movements never stop, 

| unless the watch’s owner neglects the important pre- 
| caution of winding it, or, on the contrary, is so very so- 
| licitous about its welfare that he attempts to remedy 
the defects of its anatomy by surgical operations with 
|a penknife, a pin, a lead pencil, or some other instru- 
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though you have not seen them since yesterday. If 
anything should oceur to cause them to stop, don’t try 
to find out yourself what,it is. A watchmaker 
will charge you nothing for an accurate diagnosis, 
which involves no possible further injury. And don’t 
try to regulate the watch yourself. You may do it sue- 
cessfully, but the chances are against you. In fact, 
the chances are that the watch may not need regulat- 
ing at all. All watches, except the best, run faster in 
winter, slower in summer. Yet some men set their 
watches with every clock they see, and move the re- 
gulator, too, if they can pry the cases open.—Popular 
Science News. 
_—_—_——— >" 
A NOVEL SHAFT BALANCE. 

A balance more especially designed for use on pumps 
and other manually operated machines, to counterbal- 
ance any wheel or wheels on the shaft, is shown in the 
accompanying illustration, the device being designed 
to permit the operator to start the shaft and actuate 
the machine with great ease. The improvement has 
been patented by A. 8S. La Fontaine, of the Aruba 
Phosphaat Maatshappy, Curacao, Dutch West Indies. 
On the driving shaft of the machine on which the bal- 
ance is to be applied is a spider with radial arms sup- 
porting at their outer ends closed boxes, as shown in 
Fig. 1, each provided with a filling plug to permit of 
placing water or other liquid in the boxes, as indicated 
in Fig. 2. The boxes are arranged alternately on op- 
posite sides of the arms, and by partly filling the boxes 
a running weight is formed for the arms of the spider, 
designed to be free from all jerk or jar, as is so fre- 














LA FONTAINE’S SHAFT BALANCE. 





ment as inappropriate. 

Wind your watch regularly. That is the first great 
rule for watch wearers. In the morning is probably 
the best time, so as to have the greatest tension of the | 
when the works are most liable | 


spring during the day, 
to shaking and hard usage. Have your watch cleaned | 
and oiled regularly. The delicate balance wheel inakes | 
150,000,000 vibrations during a year. The best oils will | 
gum and clog where there is such continued friction. 
Keep your watch pocket clean. Don’t let lint and 
fine dust accumulate in the corners. No matter how 
well the cases may close, the subtile dust will work its 
way through soon enough. 
Chief of all, curb your curiosity. Don't open the 
cases and inspect the works. They are there yet, even 





A 


NEW HOISTING ENGINE. 





| but never substantiated, saye Leisure Hour. 


quently the case with balance wheels for sliding weights, 
the construction also dispensing with a rim, and calling 


The Alleged Occurrence of Frogs in Blocks of Stone. 

The occurrence of living frogs ard toads inclosed in 
blocks of rock or stone or in clay, many feet below 
the surface of the ground, has often been reported, 
Dr. R. H. 
Traquair, keeper of the Natural History Collection 
in the Museum of Science and Art, Edinburgh, has 
examined this delusion, among others, and he puts all 
such reports down to want of power of accurate obser- 
vation. A stone is being broken, a frog is seen hop- 
ping about close to the place, and forthwith the lively 
imagination of the quarryman persuades him that he 
has seen it actually come out of a cavity in the rock. 





| Dean Buckland made experiments for the purpose of 


| ascertaining how long frogs and toads could live shut 
up in cavities of stone and excluded from air and food, 
with the result that most of them were dead within 
a year, and none survived more than two years. Yet 
| frogs are alleged to have been found inclosed in roeks 
| which, geology teaches, were deposited under water 
millions of years ago, and afterward subjected to a 
pressure which has crushed all the fossils contained in 
|them as flat as paper. If geology is right, the frog 
stories are utterly incredible. Or, as Dr. Traquair puts 
it, the blow of the hammer that disclosed a live frog 
| inside a block of stone without an opening would at the 
\same time destroy not only geology but the whole 
fabric of natural seience. 

—" - ~~ ° r 

On the death of the Due d’Aumale, on May 7, the 

Institute of France comes into possession of the splen- 
did Chateau of Chantilly, with its splendid collection 
| This bequest is valued at $8,000,000. The collections 
| will now be opened to the public and a rare treat is in 
| store for those who make the pilgrimage to the famous 
chateau. The exterior wings of the chAteau are as- 
signed as lodgings for the three curators. To meet the 
| expenses of the preservation of the chateau, the great 
| forest is included in the bequest. The funds obtained 
from annual clearings and from the income of other 
portions of the estate will produce more than the sum 
necessary for keeping up the chateau. 
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A FIRE ENGINE CAR. 

With the enormous extension of the trolley road it 
as been rendered possible to furnish fire protection to 

itlying districts without the maintenance of expensive 
re companies in the immediate neighborhood. Several 
ses have lately occurred in which the trolley has en- 
led fire apparatus to be quickly transferred to the 
ene of the conflagration. 

The electric engine truck which we illustrate is in- 
ended for this purpose, and is made by the Wason 
(anufacturing Company, of Springfield, Mass. It con- 
ists of two trucks, surmounted by platforms, on which 
nen ean ride with hose, tools and other equipments. 
'o the rear truck: is attached a platform which con- 
»eets the two trucks upon which the fire engine is car- 
ied. The length over the platform railings is 28 feet 

inches. The extreme length from the edge of the 

.otboard to the fender is 30 feet 1044 inches. The 
height from the rail to 
he top of the engine 
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ranée railway, and to the report of Herr Ast upon 
Austrian railways. 

In most of the roads investigated the creep was in 
the direction of the travel of trains, and also down the 
grades, as might be expected. The greatest creep 
observed was that on the Kaiser Ferdinands Nordbahn, 
where the maximum was 260 millimeters in one year, 
but this was exceptional, as on the same road the 
total creep for seven years was 420 millimeters. The 
creep, however, takes place on straight, level sections 
of the road, and, furthermore, is not alike for both 
rails, the left rail almost invariably showing the greater 
creep. 

Careful measurements were made upon about 500 
miles of the Austro-Hungarian state railways, of which 
more than 300 miles are double track, and data were 
obtained upon the following points: nature of ballast- 
ing, relative level of rails, width of embankments, 





to be in the direction of the swiftest trains or the 
heaviest loads, thus bearing out the same theory. 

The investigations in Austria, however, did not al- 
together support this view. Herr Spitz, who assisted 
in making the examinations, found that the greater 
creep of the left rail also appeared on the Hungarian 
roads, on which the trains keep to the right, the left 
rail being in the middle portion of the roadbed, show- 
ing that some other cause must be found to explain 
the inequality. Local conditions, such as difference 
in ramming the ballast, unequal depth, ete., were 
found to cause unequal creep, and in some instances 
the creep was less down steep grades than on portions 
more nearly level. 

Herr Spitz, to whom the credit for the second por- 
tion of the paper is due, thinks that the true cause of 
the unequal creep of the rails is the action of the 
forces in the engines ; 





elaberate 
of the suc- 


he contributes an 
diseussion 
cessive 





latform is 94¢ inches, 
he length and width of 
he engine platform is 
\3 feet 9 inches by 6 feet 
i inches. The width 
f the car over the 
‘-hannel beams is 7 feet 
‘0 inches. The extreme 
width over the hoisting 
is 8 feet 6'¢ 
inches. The weight of 
the ear is 14,000 pounds. 
lhe electric motor can 
e attached directly to 
the axle of either truck 
or the ear propelled or 
drawn by electrie loco- 
motive or snow plow. 
To load the engine, 
the platform is lowered 
to the rail, the front 
truck disconnected, 
and is run far enough 
away to admit of the 
being backed 





wheels 


is 


engine 


into position, when, 
by means of a winch 
attached to the rear 
truck, the engine is 
easily and readily 
drawn into place. The 
front truek is then 


brought back, and, by 
means of chain hoists 
operated by right and 
left screws, the front 
end of the platform is 
raised and the side gir- 
ders securely locked 
into place, thus making 
both tracks and plat- 
form practically one 
At a recent test 
by fire department offi- 
cials, a steam fire engine 
was loaded in two and 
one-quarter minutes 
from the time the ear 
was run into position 
until its being ready for 
service. In unloading, 
the front truck was de- 
tached in forty-five 
seconds, and the horses 
were attached and 
ready for starting off in 
one minute and one- 
quarter. 

The great extension of 
the trolley and third 
rail roads in connecting 
widely separated towns 
will enable such fire 
trucks to be used with great effect, as, in case of a 
serious fire, engines from a number of towns may be) 
brought into action in a very few minutes, and will 
enable small hamlets and isolated houses to receive fire 
protection which they could not get in any other way. 


” 
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piece, 
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The Creep of Ralls. 

A valuable paper upon the above subject was pre- 
sented recently before the railway section of the 
Austrian Society of Engineers, by Inspector Von En- 
gerth, and is now printed in full, with diagrams, in 
the Zeitsehr. d. Oesterr. Ing. u. Arch. Vereines for 
January 22 and 29, says the Engineering Magazine. 
The fact that rails do creep has long been observed, 
but this shifting of position appears to be a final result- 
ant of so many different causes that its full investiga- 
tion is voluminous. Inspector v. Engerth has collected 
data from a number of the Continental railways, and 
from these he stadies the problem. Especially is he 
indebted to M. Couard, of the Paris-Lyons-Mediter- 
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AN ELECTRIC FIRE ENGINE TRUCK. 


impulses tend- 
to produce blows 
upon the rails. .Taking 
each side separately, he 
plotted the successive 
phases, and then, eom- 
bining them into one 
diagram, showed the 
resultant to be ip aceor- 
dance with the observed 
facts. 

It would be interest- 
ing to apply the same 


ing 


analysis to the obser- 
vations made in this 
country, and thus ob- 


tain a confirmation or 
refutation of this result. 
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Gila Monsters 
Venomous, 

Prof. John Van Den 
burg delivered an in 
teresting lecture at the 
Academy of 
San Francisco, recently 


Sciences, 


upon the Gila monster. 
He SAVS : 
“Tt has become a 


common supposition for 
years,” said the lecturer, 
‘that the bite of a Gila 





"Fey te 


“i 





LOADING THE TRUCK WITH A FIRE ENGINE. 


character of rail fastenings, length of time in which 
no ereep occurred, and other special points that pre- 
sented themselves. 

M. Couard in his investigations found that in double 
track roads the creep was in the direction of train 
motion, and explains this action as follows: 

When the engine wheels approach the end of a rail, 
the weight of the engine causes the rail to spring down 
a little lower than the end of the next rail, which has 
as yet none of the weight upon it, This causes the 
wheel to strike a blow upon the end of the rail which 
is being approached. and the horizontal component 
of this blow acts to drive the rail along in the diree- 
tion of the motion of the engine. The greater creep | 
of the left rail he expiains by the fact that on the 
Paris-Lyons-Mediterranée road, on which the trains | 
keep to the left, the outer rail, being further away 
from the center of the roadbed, is not so well sup-| 
ported as the inner rail, and hence suffers greater de- 
flection, For single track sections, the creep appears | 


| 


monster was as poison 
ous as that of a rattle- 
snake, but many of the 
this. 
eminent 
scientific men stated 
that actual ex- 
perience they had de 
monstrated that the bite 
was harmless. of 
these (Dr. Schufert) had 
himself been bitten by 


scientists denied 


Numerous 


from 


Une 


one of the reptiles, and, 


besides t pain ocea 
sioned by the ordinary 
bite of an animal, no ill 
results followed.” 

The lecturer then 
stated, the San 
Francisco Call, that he 





FAVS 


had demonstrated that 


the saliva of the Gila 
moneter Was porsonous, 
Its bite would in almost 


every case cause death, 


if the teeth of the 
lower jaw penetrated 
the skin It was the 


upper jaw of the rep- 
tile which sank into the 
flesh ‘of Dr. Schufert, 
land as the secretion of the glands of the upper jaw 
| was harmless, the doctor lived. 

The speaker said that he had in} 
‘both the upper and lower glands into pigeons, and in 
every case where that from the lower jaw was injected 
the victim had died in a short time. He showed why 
so many animals which are bitten by the p« 
reptile live. The ducts which lead from the glands 
to the mouth open between the lower lip and the gum. 
For the saliva to enter a wound it must be forced up 
from the lip to the teeth, and thenee into the wound. 
Thus itis hard for the poisonous finid to reach the 
blood, even if the victim is bitten by the lower teeth. 


eted the saliva of 


yisonous 


oe or - 

On the occasion of its 150th anniversary the Aberdeen 

Journal boasts that it was founded by a fellow appren- 

tice of Benjamin Franklin. The first number con- 

tained an account of the battle of Culloden. The 

Journal was a weekly till 1876, when it became a Con- 
servative daily. 
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Natural Histery Notes. 

Radiography of Flower and Fruit Buds.—In a recent 
number of the Gardeners’ Chronicle, Mr. G. J. Burch 
contributes an interesting article, accompanied with 
figures, epon the use of the X rays for photographing 
flower and fruit buds. Mr. Burch and his assistants 
began by exposing plates of glass of different colors to 
the action of the rays. The violet glass showed itself 
much more opaque than that of other colors. It con- 
tained alumina and cobalt in addition to the ordinary 
elements. An experiment was afterward made with a 
violet colored hyacinth, and, as had been anticipated, 
the flower gave different results from those given by 
the glass. It was much more transparent. The sensi- 
tized plate, after development, showed that the con- 
tour of the petals, the veins, and the internal form of 
the ovary were well represented. For taking such 
radiographs Mr. Burch advises the use of tubes that 
give very little light, and that, for example, would 
scarcely give the contour of the hard parts of the hand. 
The aeriferous tissues are very transparent to the X 
The more water the tissues contain, the more 
opaque they are. Dry fruits and flower buds give 
excellent radiographs. The seeds are very distinctly 
seen, as are also the different parts of the flower. 

The Color and Sleep of Fish.Prof. A. E. Verrill 
recently communicated to the American Journal of 
Science a valuable article on the subject of the color 
that fish assume while asleep. In most cases the change 
consists in an intensification of the colors. The mark- 
ings have a darker appearance, and such modification 
is of a nature to better conceal the animal and render 
it less visible during the night. In certain of the spe- 
cies observed by Prof. Verrill the changes were more 
complicated. For example, the Stenotomus chrysops 
while awake and in a state of activity was silvery 
white, with iridescent plays of color. At night it was 
of a dark bronze color, and from this ground stood out 
six transverse black bands. If it chanced to be awak- 
ened from its sleep at night, in an aquarium, by the 
sudden turning on of the gas, so that the light was 
bright, the color was instantly modified, and the nor- 
mal tints of the awakened animal exhibited themselves 
immediately. Here again the protective role of the 
coloration of the sleeping state is evident, since the 
umong alge and the black bands are 
confused with the thalli and fronds, while’ the bronze 
color closely resembles the greenish yellow color com- 
mon to nany seaweeds. 

In the monacanthus also the nocturnal color is very 
different. The animal is brown and greenish when 
it is awake, while when it is asleep its body assumes a 
grayish color, which protects it amid rocks and plants. 
In the cephalopods, too, in the loligo especially, the 
nocturnal color is darker, and, in a general way, it may 
be said that the animal is less easily distinguished 
when asleep upon the rocky bottoms that it frequents 
than when awake. It is evidently well that this is so, 
since an aniznal too easily distinguished by its colors or 
markings would become an easy prey during the tor- 
pidity of sleep. 

The Preservation of Animals.—In a recent number 
of Natural Science there is given a summary of the 
observations of Mr. Amyrald Haly, director of the 
Museum of Colombo, upon the value of formaline as 
an agent for preserving zoological specimens. Accord- 
ing to Mr. Haly, who has been using this material for 
the last two years, a 14¢ or 2 per cent solution suffices 
to preserve the invertebrates in general. For the ver- 
tebrates it requires a 8 or 34g per cent solution. Forma- 
line preserves the medus# admirably, their colors and 
transparency remaining unchanged. Mr. Haly con- 
fesres, that formaline is not of universal 
application, for sometimes it fails. For fish of bright 
colors it is better to use gum and glycerine, and the same 
ig the case with crustacea; but perhaps gum and 
formaline mixed might be ased with advantage. 

The Age of Trees.—It isa widespread idea that the 
rings of the section of a tree give data as to its age, the 
concentric rings being of the same number as the years 
that have passed. It is known, however, that the 
data thus furnished are only approximately exact. 
Can any other information be obtained from them ? 
An English botanist has recently caused some surprise 
by calling attention to a peculiarity of a tree of which 
a section exists in the British Museum. This section is 
that of a Doaglas fir which was felled in 1885, and was 
more than five hundred years old. An examination of 
the specimen shows that a part of the annual rings, 
corresponding to the end of the first century of the 
tree's presents an abnormal appearance. 
Twenty of these rings are very close together and form 
a zone of special aspect, and widely separated from the 
external and internal zones. It is evident that these 
layers have formed during twenty years under defec- 
tive conditions, or at least abnormal ones. What were 
these conditions ? 

The gentleman above mentioned is inclined to seek 
them in numerous cataclysms—earthquakes, inunda- 
tions, drought, ete., with pernicious vapors coming 
from thousands of abysses, and such as preceded the 
great epiderric known in the fourteenth century as the 

black plague, which was attributed to such cataclysms. 


rays 


animal sleeps 


however, 


existence, 


well be called useful, since it is applied by the Chinese 
to so vast a variety of purposes that they are puzzled 
to get along without it when they emigrate to a place 
where it does not grow. The tender, but tasteless, 
shoots are cut for food, and are either boiled, pickled, 
or comfited. The seeds furnish a farina suitable for 
eakes. The gnarled roots are carved into fantastic 
images of men, birds, monkeys, or monstrous perver- 
sions of animated nature ; cut into lantern handles or 
canes, known in commerce as “‘whangus ;” or turned 
by the lathe into oval sticks for worshipers to divine 
whether the gods will hear or refuse their petitions. 
The tapering culms are used for all purposes that poles 
can be applied to in carrying, supporting, propelling, 
and measuring, by the porter, the carpenter, and the 
boatman, in all cases where strength, lightness, and 
length are requisite. The joists of houses and the ribs 
of sails, the shafts of spears and the wattles of handles, 
the tubes of aqueducts and the rafters of roofs, the 
handles of umbrellas and*the ribs of fans, are all con 
structed of bamboo. 

The leaves are sewed in layers upon cords to make 
rain cloaks, swept into heaps for manure, matted into 
thatches, and used as wrappers in cooking rice dump- 
lings. Cut into splints and slivers of various sizes, the 
wood is worked into baskets and trays of every form 
and fancy, twisted into cables, plaited into awnings 
over boats, houses, and streets, and woven into mats 
for the scenery of the theater, the roofs of houses, and 
the casing of goods. The shavings are even picked 
into oakum and mixed with those of rattan to be 
stuffed into mattresses. The bamboo furnishes mate- 
rial for the bed and the lounge, chopsticks for use in 
eating, pipes for smoking, flutes to aid in singing, cur- 
tains to hang in the doorway and brooms to sweep 
around it, besides screens, stools, coops, stands, and 
other articles of convenience and luxury in the house 
too numerous and trifling to mention. The mattress 
to lie upon, the chair to sit upon, the table to dine 
from, food to eat, and fuel to cook with are alike de- 
rived from it. The ferule to correct the pupil and the 
book he studies both originate here. The tapering 
tubes of the native organ and the dreaded instrument 
of the lictor, the skewer to pin the hair and the hat to 
screen the head, the paper to write upon, the pencil to 
write with, and the cup to hold the pencils; the rule 
to measure lengths, the cup to gage quantities, and the 
bucket to draw water; the bellows to blow the fire, 
and the tube to hold the match ; the bird cage and the 
crab net, the life preserver and the children’s buoy, the 
fish pole, the water wheel and eaves trough, sedan, 
wheelbarrow, and hand cart, with scores of other ma- 
chines and utensils, are one and all completed by this 
magnificent grass, the graceful beauty of which when 
growing is comparable to its varied usefulness when 
cut down. 

China could hardly be governed without the con- 
stant application of the bamboo, nor the people carry 
on their daily pursuits without it. It embellishes the 
garden of the patrician and shades the hamlet of the 
peasant’; it composes the hedge that separates the 
grounds of the latter, assists in the construction of the 
implements to work their lands, and feeds the cattle 
that labor on them. The boatman, dyer, and weaver 
find its slender poles indispensable in their trades, 
while there is nothing that the artists paint so well on 
wares and embroideries. The tabashur found in the 
internodes has its uses in native pharmacy, and .the 
silicious cuticle furnishes the engraver a good surface 
for carving and polishing. 

The Boreal Fauna.—The intense cold of the regions 
near the north pole seems to form an insurmountable 
barrier to animals. 

The sailors of the Fram, who proceeded as far as to 
the 85th degree of latitude, met with no whales, seals, 
mooses, or bears beyond the 83d degree. On the con- 
trary, they observed dog fishes (Scymnus glacialis) as 
far as to the 85th degree. 

The bear proved a valuable resource to them. Its 
flesh, cooked or raw, and its fat, served as food, while 
its skin furnished clothing. During the three years 
that the voyage lasted, the crew of the Fram killed 
twenty-nine of these animals. 

Trees as Habitations.—Man, like certain animals, 
has sometimes availed himself of trees as a dwelling or 
a home. Lucinius Mutianus, an ex-consul of Lycia, 
took special pleasure in feasting twenty-one guests in a 
hollow plane tree; and modern travelers tell us of a 
gigantic baobab in Senegambia, the interior of which 
is used as a public hall for national meetings, while its 
portals are ornamented with rude, quaint sculptures 
eut out of the still living wood. The fig tree of India 
is worshiped as sacred, and the lazy, helpless bonze 
builds himself a hut, not unlike a bird cage, in its 
branches, where he spends his life dreaming in con- 
templative indolence under its cool, pleasant shade. 
Whole nations live in the branches of trees. There is 
a race of natives west of the mouth of the Orinoco, in 
South America, the Guaranis, who have never yet been 
completely subdued, thanks mainly to their curious 
habitations. Humboldt tells us that they twine most 





skillfully the leaf stalks of the Mauritius palm into 
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Economie Uses of the Bamboo.—The bamboo may/| cords and weave them with great care into mats. 


These they suspend high in the air, from branch to 
branch, and cover them with clay. Here they dwell, 
and on a dark night tho bewildered traveler may see 
the fires of their dwellings high in the tops of lofty 
trees. 

More civilized countries even have not left us with- 
out similar, though isolated, instances of men who 
have found a dwelling in the trees of the forest. Eve- 
lyn tells us of the huge trunk of an oak in Oxfordshire 
which long served as a prison for felons; and he who 
lived in the shades of old Selborne mentions an elm on 
Blechington Green which for months gave reception 
and shelter to a poor woman whom the inhospitable 
people would not receive into their houses. 
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How Our Ancestors Regarded Water Drinking. 

Water was in no great favor as a beverage in the six- 
teenth and seventeenth centuries. The Hospital says: 
“It needed a very bold man to resist the medical 
testimony of three centuries ago against water drink- 
ing. Few writers can be found to say a good word for 
it. One or two only are concerned to maintain that 
‘when begun in early life, it may be pretty freely 
drunk with impunity,’ and they quote the curious 
instance given by Sir Thomas Elyot in his ‘Castle of 
Health,’ 1541, of the Cornish men, ‘many of the poor- 
est sort, which never, or very seldom, drink any other 
drink, be notwithstanding strong of body, and like 
and live well until they be of great age.’ Thomas 
Cogan, the medical schoolmaster of Manchester fame, 
confessed in his ‘Haven of Health,’ 1589, designed for 
the use of the students, that he knew some who drink 
cold water at night or fasting in the morning without 
hurt; and Dr. James Hart, writing about fifty years 
later, could even claim among his acquaintances ‘some 
honorable and worshipful ladies who drink little other 
drink, and yet enjoy more perfect health than most 
of them that drink of the strongest.’ The phenomenon 
was undeniable, but the natural inference was none 
the less to be resisted. Sir Thomas Elyot himself is 
very certain, in spite of the Cornish men, that there 
be in water causes of divers diseases, as of swelling of 
the spleen and liver. He complains oddly also that 
‘it flitteth and swimmeth,’ and concludes that ‘to 
young men, and them that be of hot complexion, it 
does less harm, and sometimes it profiteth, but to them 
that are feeble, old and melancholy, it is not conven- 
ient.’ ‘Water is not wholesome cool by itself for an 
Englishman,’ was the verdict of Andrew Borde—monk, 
physician, bishop, ambassador and writer on sanita- 
tion—as the result of a life’s experience. But 
the most formal indictment against water is that of 
Venner, who, writing in 1622, ponderously pronounces 
to dwellers in cold countries it doth very greatly deject 
their appetites, destroy the natural heat and overthrow 
the strength of the stomach, and consequently con- 
founding the concoction is the cause of crudities, 
fluctuations, and windiness in the body.” 
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The Washington Monument’s Seismoscope. 

The largest seismoscope in the world hangs through 
the center of gravity in that great obelisk which was 
erected at Washington, D. C., in honor of our nation’s 
first ruler. 

This instrament consists of a copper wire 174 feet 
long which holds a plummet suspended from its lower 
extremity into a vessel of water. Two transits arranged 
at right angles to each other are focused upon the 
wire just above the plummet, and by means of these 
little telescopes the slightest vibration of this great 
mass of stone is indicated upon a graduated scale. 

The expansion of the monument’s south face, on a 
hot summer day, sometimes shifts the apex northward 
a few hundredths of an inch, and high winds frequently 
cause a slight variation from the normal position of 
the wire. Occasionally the plummet swings violently 
when the weather is calm and cool, its motion under 
such circumstances being ascribed to vibration of the 
earth itself. 

The custodian of the monument takes a daily state- 
ment of the transits and prepares a monthly chart of 
the same, which is filed in the War Department. An 
examination of these records discloses the interesting 
fact that no permanent change has been effected in 
the position of the monument, the plummet having 
always leaned toward its normal resting place when 
the causes of disturbance subsided. 

oe oe 
On Aconcagua’s Summit. 

A dispatch from Buenos Ayres, dated May 15, 1897, 
states that another member of the Fitzgerald expe- 
dition, Mr. Stewart Vines, has reached the summit of 
Aconcagua. It is said to be the highest mountain in 
the Western Hemisphere. This makes the second per- 
son who has ever made the ascent, the first being Zur- 
briggen, a Swiss guide, also a member of the Fitz- 
gerald expedition, who made the ascent on January 
14 of the present year. Mr. Vines reports having made 
several geological discoveries of great importance. Mr. 
Fitzgerald, the head of the expedition, is now prepar- 
ing to make the ascent. 
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Artificial Light: Modern Methods Compared: 
Electric, Incandescent, Welsbach, Acetylene,* 


BY PROF. D. 8. JACOBUS, #TEVENS INSTITU OF TECHNOLOGY, 
H )BOKEN, N. J. 

Experiments were miule showing the appearance of 
colors when viewed under the various lights. Some 
colors were shown more perfectly under one light and 
some more perfectly under another. The Welsbach 
iamp failed in showing delicate shaces of pink, and an 
experiment was made to show that it tended to give a 
vellow tinge to the complexion, waereas the acetylene 
light gave an effect mach more lifeike than the Wels- 
bach lamp. 

To show the appearance of various colors when 
viewed by the differeat lights, two surfaces of the same 
color were held up ai an angle’ Letween two sets of 
light, each set containing eight laraps or burners, The 
two sets of lights to be @>mpared were placed at a dis- 
tance of about six feet from each other on the lecture 
table. Sereens were placed in froat of the burners to 
shield the eyes of the audience from the direct glare of 
the lamps. In the space between the lamps colors were 
shown on large pieces of curdboard, doubled over at the 
middle so that the two sides could be held at an 
angle to each other, This allowed one surface to be 
illuminated by one set of lamps and one by the other. 
[he audience could observe each surface at the same 
time and thus compare th» culors as they appehred to 
the eye. 

Similar experiments wei e made before the lecture, in 
which the various lights were compared directly with 
davligat. These also showed that the Welsbach lamp 
failed in bringing out delicate shades of pink. 

A second series of experiments consisted in viewing 
colors of a slightly different hue, which would appear 
of nearly the same hue when held in one position be- 
tween two sets of lamps, and of a widely different hue 
when the colors were reversed so as to be lighted by the 
opposite set of lamps. 

The relative rates of consumption of gas for a given 
eandle power was next discussed, together with the 
heat produced and the contamination of the atmo- 
sphere by the products of combustion. The Welsbach 
was shown to save 70 per cont of the gas used by an 
oidinary flat flame burner for an equal amount of illu- 
mination. Acetylene gas was shown to be ten times as 
powerful an illuminant as ordinary water gas, or a bur- 
ner using one eubic foot per heur would produce 
forty candle power. 

‘he explosive properties of acetylene were discussed, 
and numerous instances were cited where acetylene 
cowpressed in tanks under a heavy pr -ssure, so as to 
become a liquid, had exploded with fatal results. An 
instance was also cited where a machine generating 
acetylene at atmospheric pressure had exploded, kill- 
ing two persons. In the case of tle liquefied acetylene 
unde: a heavy pressure the explosiun is similar to that 
of dynamite or ordinary gunpowder; that is, the ele- 
ments will decompose without the presence of air. If 
the acetylene is not at a pressure greater than that of the 
atmosphere, however, such decomposition is impossi- 
ble, and the acetylene must be mingled with air before 
there can be an explosion. Experiments were ‘made in 
which acetylene and ordinary illuminating gas were 
exploded when mingled with air. The gas was allowed 
to escape from a burner into a parily confined space, 
The explosion produced by the acetylene was much 
more sever: than that produced by tae illuminating 
gas. 

Calculations of the relative costs, in the city of New 
York, for equal illumination were presented. The in- 

candescent electric light cost one cent per lamp of 16 
candle power per hour. Ordinary iUuminating gas at 
$1.25 per 1,00) cubic feet cost 0°5 cent, and the same 
burned in a Welsbach burner 0°17 cent. The cost of 
replacing the mantles of the Welsbavli burners was in- 
cluded in the estimates. The difference of cost in favor 
of the Welsbach will disappear, to a great extent, in 
practice, for if ordinary gas burners wie replaced by the 
Welsbach, the total amount of illumination, as a rule, 
becomes greater, and if three times ax much, the cost of 
gas to the consumer per month would be the same 
with the Welsbach as it was with the ordinary gas 
burner. To compete with ordinary illuminating gas 
selling at $1.25 per 1,000 eubie feet in municipal distri- 
bution, calcium carbide, the commervial source of ace- 
tylene, would have to be sold to the gas company and 
converted into gas for $40 per ton to net the gas com- 
pany the same profit, and to be as economical to the 
consumer as ordinary water gas burned in flat flame 
burners. To be as economical to the consumer as 
ordinary gas burned in Welshach burners it would 
have to be furnished to the gas companies and con- 
verted into acetylene gas for $19.50 per ton. The ordi- 
nary mains now used for transmitting illuminating gas 
would not be suitable for acetylene on account of the 
leakage. If one-tenth the araount of acetylene were 
used, as with the ordinary gas the percentage of leak- 
age, based on the amount of gus used by the consumers, 
would be increased about ten-fold, or if the percentage 
of leakage in a system had been 5 percent with 
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ordinary gas, it would be about 50 per cent with acety- 
lene of the gas used by the consumers, or 33 per cent 
of the gas stored in the holder. 

It was further shown that to be as cheap as kerosene 
in domestic lighting the calcium carbide would have to 
be supplied to the consumer at $45 per ton, and the 
compressed liquid acetylene would have to be supplied 
at 64¢ cents a pound. 

It would not be profitable, as has been suggested in 
some literature on the subject, to convert electric light- 
ing plants into plants for producing calcium carbide, 
the gas from which could be used for lighting, because 
the light given by the carbide so produced will be but 
one-half that obtainable by using the electricity directly 
in incandescent lamps. 

The cost figures show that for an equal illumination 
the electric incandescent light costs twice as much as 
gas when the latter is burned in flat flame burners. 
The incandescent electric light has, however, held its 
own against the gaslight on account of its superior 
qualities, which are its brilliancy, cleanliness and 
adaptability. The electric light is also preferable on 
account of the fact that it does not vitiate the atmo- 
sphere with carbonic acid gas, and that it produces a 
less heating effect than ordinary illuminating gas. It 
also eliminates the danger of asphyxiation through an 
accidentai leakage of gas. That the incandescent elec- 
trie light has held its own at a higher cost to the con- 
sumer for a given candle power is a proof that other 
elements enter into the problem of artificial lighting 
as strongly as the cost of a given amount of light. 
From this standpoint it may be argued that acetylene, 
producing as it does a more brilliant light than any 
now used for interior lighting, and having the quality 
of showing the complexion in life-like tints, will have 
its own field, even should it be the most costly system 
of illumination. 

Again, acetylene is now used in place of the cal- 
cium light for lantern projections, etc. Were it not for 
the explosive character of the compressed acetylene, it 
would be useful for cases of isolated lighting, such as 
for beacons and light buoys. 

The figures of cost for equal illumination also show 
that the Welsbach lamp produces about three times 
the illumination for a given cost as ordinary illuminat- 
ing gas burned in a flat flame burner. As has been 
already stated, however, the Welsbach lamp is defici- 
ent in showing the complexion in life-like tints. For 
most classes of work this defect is not of great 
enough importance to outweigh the advantage derived 
from its great economy. 

The whole situation may be summed up by saying 
that each system of lighting has its own field of use 
fulness on account of properties peculiar to itself, 
which make it more desirable than the others for cer- 
tain classes of work. 

The lecture will appear in full in the next number of 
the Journal of the Franklio Institute. 
0 
Horseless Wagon in 1861. 

It may be interesting to know that one of the earliest 
successful self- propelling carriages made in this country 
was owned and used in Newark in 1861 or 1862. 

Mr. Joseph E. Ralph, of the Atlantic Highlands, 
remembers this carriage, and, in fact, during the years 
mentioned he says he was permitted to run it up and 
down Orchard street a number of times, although he 
was only alad at the time. The carriage, says the 
New York Sun, belonged to the late Joseph Battin, 
well known as a hydraulic engineer. He built the 
waterworks in Elizabeth, N. J., and a large part of the 
stock of the water;company therejbelonged to him when 
he died. He lived in Broad street and his property ran 
through to Orchard street. His stable faced Orchard 
street, and Mr. Ralph’s family lived upon Orchard 
street, about a block away. Mr. Ralph says that at 
this time Mr. Battin had got rid of the horses which 
he had been accustomed to use and had replaced 
them with a carriage driven by steam. This was what 
might be called a light wagon, although it was of 
necessity much heavier than a light driving wagon. It 
had two seats, and the engineer, who always went out 
with the machine, occupied the rear seat. The front 
seat was for the owner, and he did the steering with a 
round hand whee! in front, something like the grip wheel 
on a Broadway cable car. The wheel had below ita 
cogwheel, and this engaged with a toothed half circle 
segment that was bolted to the fifth wheel of the front 
axle. 

Mr. Ralph says he remembers the steering gear very 
well, because it took several turns of the steering 
wheel to bring the wheels around enough to turn a 
sharp corner, and it required lively work to get the 
wheels back again in line quickly enough to straighten 
the course of the carriage before it ran up on the side- 
walk. This peculiarity was apt to make a new hand 
at steering the carriage lose his head. 

On the other hand, he remembers very little of the 
driving engine and gear. The engineer attended to 
these, and it was through a boyish acquaintance 
with the engineer that he was permitted at times to 
mount the driving seat and steer. That Mr. Battin got 
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a great deal of service out of the carriage Mr. Ralph is 
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certain. Mr. Battin went out in it often, and frequently 








stayed away with it for several days. At these times 
it was understood by the neighbors that he was en 
gaged up in the hills or about Elizabeth in superin- 
tending work on the waterworks or dams that he was 
building. If this was true and the wagon was capable 
of traveling over the sticky roads which that country 
had in.bad weather in those days, the carriage must 
have been unusually strong and useful. 

—-> ee - 

Carbons fer Electrolysis. 

The extension of electrolytic processes in industrial 
chemistry has created a demand for terminals which 
shall be inexpensive and permanent, and numerous 
patents in this line have been taken out, especially in 
connection with the electrolytic production of the 
alkaline chlorides. 

Gas carbon is not available in large sheets, such as 
are commercially required, and hence these have been 
made of powdered coke, baked with a cementing 
material in the same manner as electric light carbons 
are made. Such carbon plates, however, are not per- 
manent, but soon become disintegrated by the action 
of the solutions, and especially by the action of the 
liberated gases. ; 

Dr. Alber Lessing, in the Elektrochemische Zeit- 
schrift, claims to haye solved the problem by produc- 
ing carbon sheets entirely homogeneous and free from 
cracks, by a fusing process which not only insures the 
permanence of the sheet, but also increases its eondue- 
tivity. The new product is said to be harder than steel, 
readily scratching glass, and proof against the emery 
wheel, and possesses a metallic ring which testifies to 
its homogeneity. If these claims are maintained, and 
the prepared carbon can be produced at a reasonable 
price, it should soon be on the market for many 
other uses as well as the one for which it was originally 


produced. 
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American Brooms, 

American brooms are exported in large numbers to 
many countries, says the New York Sun. Our exporta 
tions of brooms to some countries have within recent 
years, owing to natural causes, decreased ; but our ag- 
gregate exports are nevertheless now larger than ever 
and still increasing. We send brooms to Central Am 
erica, South America, and South Africa, to the United 
Kingdom, and to Franceand Germany. Wesent many 
brooms to Australia ; now we send few brooms there, 
but we send large quantities of broom corn, end we send 
there, too, broom-making machinery. American broom- 
making machinery is sent also to other foreign coun- 
tries. At one time many American brooms were sold 
in the Argentine Republic, but now they are raising 
broom corn on the Plate River, and making brooms 
down there too. We send now and then a little lot of 
brooms to China, but we send none or practicaily none 
to other Asiatic countries, and our exports to Chinaare 
so small as to be of no consideration whatever in the 
account. 

The climate of this country is favorable to the growth 
of broom corn, and here broom corn is cultivated with 
the greatest skill and with the best results. Consider- 
able quantities of broom corn are raised in Italy, but it 
is of a poorer quality and it is commonly permitted to 
ripen too much, until it is red, and lifeless and brittle. 
The Italian corn is made into brooms in Germany, 
where the labor is much cheaper than here; but that 
cheapness is offset by the effective use of machinery 
here. In this country even the corn itself is harvested 
and sorted by machines. American brooms of the 
lower grades are put down in Germany at prices that are 
very close to those of the poorer German brooms. The 
higher grades of American brooms cost more, but they 
are the best brooms in the world. They excel in dura- 
bility and in all other good qualities. Some brooms are 
packed for export in boxes ; but there are countries in 
which import duties are levied on gross weight, where 
a packing box would be too costly a tare ; and brooms 
for export are commonly packed in burlaps, handles 
and all being completely covered 

We send no whisk brooms to Europe ; there they still 
cling to the old-fashioned clothes brush. But to all 
other countries to which we send brooms we send whisk 


brooms, too. 
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The Victoria Bridge at Montreal, 

The active work of enlarging the Victoria Bridge at 
Montreal will be begun within the next month and 
will be completed in eleven or twelve months. It is 
expected that more than one and a half millions of 
dollars will be spent on the work and employment 
given to hundreds of men. The work of reconstrac- 
tion will be done without interfering in any way with 
the operation of trains over the bridge. The contract 
for the reconstruction of the bridge has been let 
jointly to the Dominion Bridge Company, of Montreal, 
which contracted for the full capacity of its works, 
and the Detroit Iron and Bridge Company, which 
takes the remainder of the work. The bridge when 
completed will be an open truss steel structure with 
double steel tracks and facilities for foot passengers, 








vehicles and electric railways. 
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THE THIRD RAIL SYSTEM ON THE NEW HAVEN 
RAILROAD. 

The third rail system of electric traction is now in 
permanent operation on an ihuportant section of a 
railroad. The recent opening of the 
New Britain and from New Britain 
by no means the first successful 
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extension of the line calls for it. Further details regard- 
ing the engines and the boilers will be given in a later 
issue. The engine is direct connected to a General E!ec- 
tric Company's standard 10 pole, 850 kilowatt generator 
of the well known ironclad type, which furnishes cur- 
rent at 600 volts no load and 650 volts full load. 

The third rail conduetor is of a special section rolled 





leading steam 
line from Berlin to 
to Hartford. while it is 


operation of third rail traction, is 





notable as being ite first applica 
tion in a permanent way to the 
lines of a standard steam railroad 
The first extensive test of this 
system took place within the 
grounds of the World's Fair, at 
Chicago, where its operation was 
very satisfactory. it was then 
adopted on the elevated roads of 


where it has given reliable 
Bridge 


Chicago, 
service The Brooklyn 
trustees decided that it was adapted 


to the requirements of bridge traffic, 


and laid a third rail on the outside 


of the tracks. The equipment has 


good account f teelf, es 
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Hartford has af- 
forded us every facility in the prepa 
that 
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tion of this company CROSSING AND CROSS SECTION OF TRACK. 


turned to the 
traction, for the reason that their passenger traffic was 


question 
for this purpose. It resembles somewhat a flattened 
A, the flanges forming a protection to the insulating 
blocks upon which it is laid. The rail is heavy, weigh- 
ing ninety-three pounds to the yard, and it is found 
that wooden blocks saturated with insulating mate- 
rial give excellent service, and three to the rail are 
found to be sufficient. The flanges of the rail come 
within 14¢ to 15g inches of the top of the ties, the head 
of the rail being one inch higher than the main rails. 
It will be seen that this conductor is carried much 
lower than that on the Nantasket line, the difference 
being due to the height of the main rails. The ends of 
Naatasket Junction to Pemberton, Mass. This equip-|the rail are bonded by sheet copper plates 4 inch 
is commonly known as the Mantasket | thick, 444 inches wide and 12 inches long, which are 
in operation in 1895. Overhead | held against the under side of the flanges at the rail 
conductors were used and the experiment was highly | ends by iron plates. The latter are bolted to each rail 
The company then determined to test | by sixteen bolts, eight for each plate, the copper bonds 
the third rail system of transmission, and a trial line | being sandwiched between the iron plates and the rail. 
was laid down in 1896, when an additional 34 miles of | The capacity of each bond is 900,000 circular mils, the 
The operations at Nan- | double bond having more than the carrying capacity 
tasket were regarded by the company as being experi-| of the rail itself. 
mental and preparatory to a furtner extension of the}, On the whole line there are twenty-two grade cross- 
The results were so promising that it was de-| ings, at each of which the third rail is replaced by 


The 


being exposed to severe competition from the network 


of suburban and interurban trolley lines which have 


sprung up throughout the country served by the New 
Haven road. Fully one-half of the gross receipts of 
this road is realized from passenger traffic, and a large 
of thi ix 


whicl 


proportion obtained from local traffic, of a 


character for suburban trolley car service has 


most attraction 

The Orst step taken by the company was te form an 
eleetrical department, and give orders for the electrical 
equipment of a stretch of their road which runs from 
ment, which 


Beach line, was put 


suceeseful. 
road whe placed in, service. 


SVSiem. 
termined to apply the system on a larger and more | underground sables of 850,000 circular mils. 


permanent scale, embody 
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cables are drawn into creosoted wooden conduits filled 
with an insulating material made of residuum and 
The conduits are laid in creosoted wooden 
troughs filled with the same material, which are buried 
in the earth. Special attention has been paid to the 
return circuit, as it is the opinion of Col. Heft that the 
importance of this element is too often overlooked in 


the construction of electric roads. 


The company has put in leaf bonds 
of 550,000 circular mils, and these 
are attached to the base of the rail 
in preference to the web, and are 
secured by wedge fastenings. In 
order to prevent any interruption 
to the current when a train is pass- 
ing over switches and crossings a 
shoe is provided on the rear car of 
a two-car train. 
connection will be made by the 
shoe of the motor car before the 
shoe of the second car has entered 
the gap. 

The general appearance and me- 
chanical details of the open cars 
are shown very clearly in our front 
page and other illustrations. 
are 51 feet long, and are provided 
with sixteen seats, each of which 
can accommodate six passengers, 
the capacity of a two-car train be- 
ing, therefore, 192 passengers. The 
current is taken from the third rail 
by means of a sliding contact shoe, 
which consists of a simple cast iron 
plate 5 inches wide by 12 inches 
long, weighing about 
It is carried by an insulated sup- 
port, to which it is fastened by 


This insures that 


They 


12 pounds. 


jointed links, which allow it to bear 
upon the rail at ali times with a 


driven air brake plant. 


inch. 








ing in the new line the re 


sults of previous experi ; 

ienta, 
_ oi 
he whieh 


has reeentliy 


equipment 
been put in 
operation is applied to two 
railroad 
one extending from New 
Berlin and the 

Hartford to 
total 
from 


lines of steam 
Britain to 
other from 
New Britain 
letigth of the 
Llartford to 
12°3 miles 
The 


been built with a 


the 
line 
Berlin 


being 


power station has 


view to 
its enlargement as t 
electric equipment is ex 
tended The buiiding 


shown in the accompany 


ing engraving is 106 feet 


wide by 117 feet in length 


en OO < OS I eee 


the emi on which the ex 


tension will be added being te tenn 
temporarily walled in with 
wood planking. The pre 
sent building contains two 
stories in the front devoted 
to the engine and genera 
tors, etc., and a boiler room 
in the rear extending the 
full height of the building 
A 1,200 


gine is already in place and 


horse power en 
the foundations have been 
There 
building for 


built for a second 





ie room in the 


a third engine when the 


THE POWER HOUSE AT BERLIN. 








pressure due to its own weight. 
up of a motor ear and a trailer. 
two 125 horse power motors, both of which are mounted 
upon one track, as shown in the accompanying en- 
graving, in which the casing has been removed to show 
the gearing of the forward motor. 

It can well be understood that in. @ service of this 
kind, where thé high speeds which are customary in 
the steam service are to be regularly made, special at- 
tention had tosbe given to the question of braking. 
As hand-operated brakes were out of the question 
and steam was not available, it was determined to 
equip the motor cars with a separate electrically 
The details of this successful 
and highly creditable work are shown in the upper 
front page engraving, and its position on the front 
platform is shown in the side view of the car. 

The two cylinder, single acting compressor is driven 
by a direct connected 10 horse power motor. 
compressor has a capacity of 524g cubic feet of air per 
minute under a gage pressure of 90 pounds per square 
The speed is 250 revolutions per minute and 
the consumption 16 amperes at 600 volts. 
ard Westinghouse air brake equipment of the company 





Each train is made 
Each motor car has 


The 


The stand- 


is used on the cars, and it 
is controlled by the usual 
engineer's valve, as shown 
in the engraving. One of 
the most ingenious feat- 
ures is the automatic valve 
and switch for starting and 
stopping the compressor, 
of which a sectional view 
will be found on the front 
page. By reference to the 
engraving it will be seen 
that air is led in above a 
small piston, which works 
in a vertical cylinder and 
is pressed upward by a coil 
spring. The spring is set 
at the working pressure of 
90 pounds to the square 
inch. As soon as the air 
pressure exceeds 90 pounds, 
the piston is foreed down, 
carrying with it a small 
vertical valve stem and 
allowing the air to pass up 
into a small cylinder lo- 
cated beneath the electri- 
eal switch which controls 
the motor of the air com- 
pressors. Here it pushes 
up a piston which throws 
over the electrical contacts 
and opens the switeh. As 
the air pressure falls it 
releases the lower piston, 
which rises to its normal 
position. As it rises, a 
cateh on the piston rod 
lifts the small lever shown 
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he left and opens a release valve below the switch 
nder above mentioned. The upper piston now 
. and closes the switch, thereby starting the motor 
he air compressor. The device has given complete 
faction. It may be set to work at from 45 to 100 
nds pressure, and on a variation of from 5 to 7 
nds pressure. 
he air compressor is placed, as shown, on the front 
form of the car to the left of the motorman. In 
at of the compressor is the wheel of the hand brake, 
| conveniently arranged in front of the motorman 
the pressure gage, the engineer's air valve and the 
troller. The lever for operating the air chime 
-tle passes through the hood just above the motor- 
s head. Beneath the hood on the front of the car 
ve the door are the current breaker and the main 
teh. On the front rail of the platform there is also a 
\duetor’s signal whistle. 
(he current passes from the shoes through flexible 
pper cables to the circuit breakers. After passing 
rough these it is led through a lightning arrester 
ia “kicking coil.” It then divides, passing to the 
itrollers on each platform. At each controller it 


Scientific American. 


Britain from six in the morning till twelve at night. 
The run of 9°3 miles will be made in something under 
twenty minutes, and the fare will be ten cents each 
way. Sixteen trains a day will be run between New 
Britain and Berlin, a distance of three mniles, the fare 
being five cents for a single trip. 

We reserve further particulars and illustrations of 
this interesting plant for a later issue. 


_ 
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How to Make an Actinometer, 

Make, in any way you like, some apparatus by 
which you can make a strip of sensitized paper pass 
behind a narrow slit in some opaque material. An old 
watch case can easily be made to do this with a little 
fixing up. Then place a circular piece of any P. O. P. 
in the watch case, so that on turning the handle, or by 
other means, according to the way you have made it, 
fresh portions of the paper are brought before the slit, 
till the whole piece is used up. Then you have to find 
the correct exposure, with a certain stop, and a certain 
bromide paper. This you can easily do ty making 
trials on small strips of the bromide paper. While 





you are exposing the paper for the correct time, hold 
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actinometer you have to hold it in the shade if you are 
taking a landscape, or, indeed, almest every kind of 
subject, for clouds are the only subjects the exposure 
for which you may find by holding tie paper in the 
direct sunlight.—Photographic News. 


-— 
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Costiiest of Fish Mooks, 

The most costly of fish hooks are those for tarpon 
They are sold at retail at various prices from $1 a 
dozen for bare hooks up to $7 a dozen for hooks fitted 
up. Thestandard tarpon hook is four inches in jength. 
Some tarpon fishermen prefer to mount their own 
hooks. They have ideas of their own as to the best 
way and the best materials. A swivel is always used. 
Some of the hooks that are sold fitted up have sneils of 
German silver chain. Sometimes laces of rawhide or 
porpoise skin are used for snells. Some hooks are fitted 
with snells of piano wire two feet tong, made in three 
lengths of eight inches each, linked, to prevent 
kinking. Fitted up tarpon hooks that are sold at $7 
a dozen are provided with thirty-six inch braided or 
plaited linen snells, wound for two-thirds of their 
length, from the upper end downward, with copper 
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THIRD RAIL SYSTEM ON THE N. Y. N. H. & H. RAILROAD—FRONT END OF MOTOR CAR, 


passes through a magnetic blow-out coil, and is led by 
cable to the resistance situated in the center of the 
car. It then returns through the resistance contacts to 
the controller cylinder and the motors. 

The danger to the public from the use of the third 
rail is considerably less than is popularly supposed, 
and in view of the precautions which have been taken 
to safeguard the ignorant or unwary, the chance of ac- 
cident is very small. At the Berlin and Hartford sta- 
tions the third rail section is fenced in on both sides. 
At New Britain, where the two lines converge, a switch- 
inan’s tower has been built in the Y where the roads 
converge. Underground cables connect the rail where 
it enters the station with a switchboarl in the tower. 
When a train has stopped in the station the third rail 
18 cut out, and it is not thrown in until the train is 
ready to start again. 

When the road which has now been electrically 
equipped was operated by steam, eight trains a day 
were run each way between Hartford and New Britain, 
and fourteen trains a day between New Britain and 
Berlin. Under the present system two-car trains will 
be run every hal hour between Hartford and New 








the watch case with a fresh piece of P. O. P. under the 
slit in the light for the same time as you expose the 
bromide paper. Then take the watch case and paint 
by the side of the slit, or on each side of it, with water 
or oil colors, a color to match the tint of the paper. All 
you have then to do, when you wish to make an en- 
largement, is to expose it for the same time as the P.O. 
P. takes to go to the match tint and you will have it 
correctly exposed. This simpie piece of apparatus 
does away with the difficulty of "judging the light for 
enlarging. With a little adaptation, it can also be 
used for an actinometer for ordinary outdoor photo- 
graphy. For you can find the correct exposure with a 
certain stop, and the plate you usually use matching 
the tint on the paper as before or else re same 
tint as you used for enlarging, and suiting the stop to 


the exposure. Most plates of the same brand are often 
compared in speed by their makers (as for instance the 
Ilford), and so you can tell the exposure necessary for 
any of the same make. If you do not use plates of the 
same maker, you can buy at almost any large dealer's 
a small list giving.the comparative speeds of all the 


wire. The tarpon swallows the hook and its teeth 
are brought up on the snell, where it is protected by 
the copper wire. Sometimes a shark takes the bait. 
It is desired to lose the shark without the trouble of 
hauling it in and casting it off. and the shark is likely 
to free itself ,by biting through the unprotected lower 
| third of the snell. 

While the tarpon hook is the costliest of hooks, there 
are flies that sell for more. There are some salmon flies 
| that retail as high as $9 a dozen.—New York Sun. 


Ly 


In view of the anticipated exhaustion of the 
quarries of lithographic stone at Solenhofen, Ba 
varia, the use of aluminum as a substitute in en 
graving has been suggested, and the German journal 
Neueste Erfindungen und Erfahrangen enumerates 
the qualities that may render that metal suitable 
for the purpose. The National Druggist, of St 
Louis, points out, however, that there are litho 
graphic quarries in Tennessee which can furnish 
immense quanties of stone fully equal, for all 


the purposes of engraving, to the very best Solen- 





well known dry piatés in the market. For using the 


hofen. 
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Selence Notes, 

M. Levassor, who was widely known in connection 
with the horseless carriage movement, died recently, at 
the age of 54. He drove the winning vehicle from 
Paris to Bordeaux and back in the famous race. 

There is certainly something odd about the element 
ceriuin, says the Progressive Age. M. Schutzenberger, 
a well-known French chemist, has shown the Academie 
des Sciences that monazite sand yields three different 
eriums, agreeing in spectroscopic character and in the 
ordinary reactions of cerium, but not in all chemical 
respects, and having the respective atomic weights of 
138, 148 and 157 

The buildings of the New York Botanical Garden, 
with approaches and surroundings, cover twenty-five 
The pines and other coniferous trees will occupy 
thirty acres ; seventy acres will be devoted to deciduous 
trees : twenty-five acres will be left as a natural forest ; 
shrubs and smail trees will occupy fifteen acres ; eight 
acres will be devoted to herbaceous ground for scientific | i 
arrangement ; the bog garden will occupy five acres ; 
lakes and ponds six acres; and meadows ten acres. 
The museum building will have a frontage of 304 feet, 
with two wings, each 290 feet in length. 

Mr. Oliver C. Farrington writes to Science, sending a | « 


acres 


reproduction of a school geography’s picture of Popo- | mineral fuel. 
of bringing the combustible fluid to the jet where the 


flane is to burn. 
wick acting by capillary attraction, we have a stream 
of oxygen, provided from a cylinder which supplies it 
under the required pressure. The oxygen passes 


catepeti, and by the side of it an outline of the actual 
mountain The difference is quite startling. The 
slope of Popoeatepeti was found by Mr. Farrington to 
be never more than 30 degrees, while the picture repre- 
sents a snow-capped peak with a slope of from 40 to 530 
degrees. “A tall cross, such as no traveler in Mexico 
ever saw, and luxuriant palms, such as never grow at 
the altitude from which Popocatepetl can be seen,” 
furnish a fitting foreground for a picture so unfaithful 
to the literal facts of the region. 

A far seal has none of the altruistic instincts of some 
other animals, for she will never feed any pup but her 
own, says the Popular Science Monthly. Not a very 
affectionate mother at best, she yet unerringly knows 
her nurseling’s voice, and he in turn learns to find her. 
When they meet and recognize each other at meal 
time, it is easy to vee that they belong together. Her 
duty done, however, she lets it shift for itself till the 
next feeding time. She instantly knows any little 
hungry intruder that is stealing up to her to get a 
mealon the sly. She cuffs and bites, until the starve- 
ling, intimidated, slinks away to die. These orphaned 
younglings are the fruit of the indiscriminate “ pelagic” 
sealing. Their mothers being killed, and they unable 
to obtain another nursé, tley perish by the thousands. 
A United States report estimates the number for 1896 
at 20,331 

Considerable miseonception prevails as to the man- 
ner in which the ostrich runs, says the Zoologist. It 
seems to be still generally held that when running it 
spreads out its wings, and, aided by them, skims lightly 
over the ground. This is not correct. When a bird 
really settles itself to run, it holds its head lower than 
usual, and a little forward, with a deep loop in the 
neck. The neck vibrates sinuously, but the head re- 
wains steady, thus enabling the bird, even at top 
speed, to look around with unshaken glance in any di- 
rection, The wings lie along the sides about on a level 
with, or a little higher than, the back, and are held 
loosely just free of the plunging “thigh.” There is no 
attempt te hold them extended or to derive any assist- 
ance from them as organs of flight. When an ostrich, 
after a iong ran, is very tired, its wings sometimes |t 
droop ; this is due to 
running bird exerting itself to the utmost, held out/t 
away from the sides to lighten its weight or to increase 
its But the wings appear to be of great service 
in turning, enabling the bird to double abruptly even 
when going at top speed i 

According to the Bulletin of the Belgian Astronomi- 
eal Society, says the Literary Digest, recent experi-| 
ments in Styria on the breaking up of hail storms by 
the firing of guns have met with remarkable success. 
“M. A. Stiger, burgomaster of the city of Windisch- 
Feistritz, and proprietor of extensive vineyards, having 
replanted a part of his land on the Schmitzberg, took | « 
the following precautions to preserve the young plants 
from hail storms, to which this region is exposed. Over 
an extent of about six kilometers (3°7 miles), at ele- 

he built six iron structures, each holding 
ten large mortars; at some distance from each of the 
he a hut to be used as a powder 
magazine. M. Stiger then organized a body of volun- 
teers com posed of the inhabitants of the neighborhood, 
so that each post could in case of necessity be manned 
by six persons. In the course of last summer the resi- 
dents of Windisch-Feistritz were able to make their 
first experiment Masses of black and threatening 
clouds approached from the neighboring mountains. 
At a given signal the discharge of the sixty mortars 
began. After some minutes the clouds could be seen 
to pause, break up and disperse without letting down 
either hail or rain on the protected region. The ex- 


pace. 


vated point 


structures located 


periment was repeated in the course of the same sum- 
mer, taking place six times and always with the same 
success. The efficacy of the discharge extended over 
about one square mile.” 





Scientific Awerican, 


THE PROBABLE CAUSE OF THE GREAT PARIS FIRE. 


If the most contradictory, most fantastic and uselessly 


complicated theories have been conceived regarding 
the way in which the fire of the charity bazar at Paris 
could have arisen in the ginematograph room, it is 
surely because the action of the lamp which was used 
to project the images on the screen was not sufficientiy 
considered. 


The management of the cinematographic perform- 


ances of the charity bazar had at its disposal neither 
electric light nor a gas supply for the oxyhydrogen 


flame. 
whose flame can be fed indifferently, either with ether 


or with gasoline. 
externally visible parts of the lamp, and also a vertical 


section. 


They had then to resort to a Molteni lamp, 


Our cuts represent the aspect of the 


Such a lamp consists first of a cylindrical bronze 


box, ten centimeters in diameter, filled with some 
absorbent, such as pieces of pumice stone or felt, 


ntended to store and keep the liquid used. Since the 


apparatus is completely stuffed with such material, no 
space in the interior can, by permitting the collection 
of free liquid, form a reservoir for explosion in case the 
flame should beat back. This is simply the principle 


of the Pigeon lamp, and of all lamps for home use with 
The only difference lies in the method 


In the Molteni lamp, instead of a 


/CYLIMORE! 
o * 





on Set 
AN 


BOTS) 














THE MOLTENI LAMP FOR ETHER AND OXYGEN. 


hrough the box, which, for saturating purposes, is 


exhaustion ; they are never, by a| divided into two concentric compartments, circulates 


hrough the absorbent, saturated with gasoline or 


ether, and, charged with inflammable vapor, escapes by 
a blowpipe. After passing through the saturator at 
the top, as shown by the curved pipe in the upper 


llustration, the enriched gas is mixed again with a 


second stream of pure oxygen coming directly from 
the cylinder, and shown in the lower pipe under the 
saturator, which, when ignited at the end of the blow- 
pipe nozzle, produces a blue flame of intense heat. The 
flame, impinging upon the lime cylinder, heats it to in- 
candescence at a temperature of 2,000° Centigrade, pro- 


lucing an intense light, equal to the well known oxy- 


hydrogen lime light. 


In using a lamp designed to burn the lighter min- 


eral oils, greater precautions are required than those 
for ordinary kerosene oil. 


The method of filling the Molteni lamp is to unscrew 


the stopper on the top, and slowly pour in 150 cubic 
centimeters of the liquid chusen. 


The lamp is then left 
to stand for some time, so that the absorption of the 
liquid may be as complete as possible. The lamp is 
then turned over, so that any liquid not absorbed, but 
freely running in the reservoir, may drain off to the last 
drop. 

Should too much liquid be put in, when filling, there 
is a risk of its running over into the tubing of the 
lamp. Before filling there might be also some liquid 
left over. Finally, before lighting, it is necessary to 
let the oxygen pass freely for a while to dry the pipes, 
which might have kept some moisture. 

The oxygen ether lamp—ether was used at the 
bazar—gives light for an hour and a half. Perhaps 
the one that caused the catastrophe on the 4th of May 
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had worked beyond that time. The operators moved in 
a restricted: space, they were unused to the locality, 
and hindered in their movement. Which of the pre- 
cautions mentioned above did they omit? What 
accident, as commonplace as that which may happen 
in our kitehben any night, fell upon them? It is diffi- 
cult to tell. Possibly as the ether in the saturator was 
used up faster than was expected, and as the light be- 
came weaker in consequence, the operators determined 
to shut off the oxygen and recharge the saturator with 
a fresh supply of ether. 

Bearing in mind that the lime was still hot and had 
not been removed from its place and was quite near to 
the filling aperture, a drop of the ether might have 
spattered unnoticed on the lime and ignited. 

Whether such was the case can never be known. 
Certain it is that those who knowingly allowed the 
storage of even a small amount of such an inflammable 
fluid as ether in such a place are open to censure. 

On the other hand, the people who had raised those 
eardboard decorations, those hangings of light stuff, 
and those casements of varnished wood had not fore- 
seen the placing there of the ether lamp. It is diffi- 
cult indeed to learn just who was responsible for the 
catastrophe.—L’ Illustration. 

The Effect of Removing the Ends of a Magnet. 

It-is well known that when a magnet is cut so as to 
divide it into two parts, two complete magnets ar 
formed, whose poles are arranged in the same way as 
in the large magnet before cutting. It has occurred to 
J. F. Smith to ascertain the effect of cutting from the 
ends of a wide thin magnet strips whose width is small 
compared with their length. His experiments are de- 
scribed in a recent issue of the Western Electrician, 
and are illustrated by diagrams showing the effect of 
removing the ends of the magnet in various ways. 
These experiments seem to indicate that when a wide 
thin magnet is cut or broken so that the part removed 
has a length greater than its width, the arrangement 
of the poles is different from that ordinarily obtained 
by cutting the magnet. On a consideration of the na- 
ture of the behavior of Faraday’s lines of force, the 
explanation seems to be as follows: At the regions 
where the lines of force enter or leave the magnet the 
poles are located. Each line of force is a closed circuit 
running from pole to pole through the magnet, and 
making the’return circuit through the air. When the 
magnetized strip of steel has got almost across, the 
lines of foree are diverted from their usual path 
through the magnet, and are crowded together, the 
narrow portion joining the small strip at the end to 
the larger magnet. Since the strip furnishes a better 
path for the lines of force than the air in the gap 
where the metal is cut, the lines are thus shifted, so 
that they run lengthwise of the strip instead of cross- 
wise. The lines of force then leave the strip at the 
ends or near the ends. When the small strip is being 
broken from the main strip, the lines of force leap 
across from the larger strip to that point of the small 
strip which is nearest the large one, and thus the forma- 
tion of a separate pole begins. When they are com- 
pletely separated, this lost point, at which the strips 
were joined, becomes a separate induced pole, perma- 
nent and of opposite kind to the adjacent pole of the 
larger magnet. Essentially the same thing takes place 
when the strip is cut from the sides toward the middie, 
the results being the formation of a north seeking pole 
at each end, while the consequent south seeking pole 
is induced at the middle, where the lines of force leap 
across from the larger magnet. 

Is there any “Best” Time for Sleeping? 

Does the time at which the sleep is obtained, pro- 
vided it is sufficient in amount, make any change in 
the result? In brief, is there any truth in the old 
adage that an hour before midnight is worth two hours 
after midnight? I had an opportunity to make some 
study of this subject in my naval service during the 
late war. On shipboard, as is undoubtedly known to 
most of you, the ship's company—officers and men 
alike—stand four-hour watches day and night, and 
to get the required amount of rest are obliged to get 
their sleep irregularly ; to so arrange it that the same 
man shall not be obliged to ,take early or late watches 
continuously, the ‘“‘dog watch” of two hours is inter- 
polated, thus adding to the irregularity. In watching 
the results for over two years I could never discover 
that the watch officers and the men were not as fully 
refreshed by their sleep as were the medical and pay 
officers, who stand no watch, and have hours as re- 
gular as those of any householder.—Dr. E. P. Colby, 
in the New England Medical Gazette. 

ESSE SN EER 

In 1896 there were imported into Germany 591,500 
kilos of crude aluminum. Of these, 467,600 came from 
Switzerland, 55,000 from France, and 8,400 from Aus- 
tria. In the first two months of the current year 
138,900 kilos were imported, as against 65,900 for the 
corresponding month of the previous year. The im- 
portation of sheet aluminum also is rising, and the 
customs duties on the metal on the Swiss frontier have 
eonsequently been lowered.—Stahl und Eisen. 
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THE BATTLE AT MILOUNA-—A TURKISH ENGRAVING. 

We reproduce a Turkish print representing the bat- 
ie at Milouna. This primitive etching is an additional 
roof that art in its infancy is alike everywhere. 

The Turkish artist—or perhaps the Greek artist, for 
ie practice of Oriental art has ever been in the hands 
f the Greek—full of Occidental traditions in the maker 
f military painting, has given his special attention to 
he general's staff, which he has grouped around the 
ictorious leader, Edhem Pasha, whose likeness is 
aught with a vengeance. 

The officers watch the fighting of men so small that 
-e might imagine the combat before us is taking 
lace between two armies of tin soldiers. The box 
rom which they are taken is of the latest model, for 
t contains all the accessories for the battle. We even 
ind among these a division of ambulance, which would 
rtainly be to our surprise, were it not that we hear, 
hrough the newspaper correspondents, that this war is 
ondueted by the Turks with an extraordinary degree 
f culture and lenitude. 

The French journal L’Illustration has just pub- 
ished this etching, and from that source we have 

taken our copy. 














Newfoundland’s New Industry, 
Newfoundland is about to follow the example of Nor- 
vay in making the humpbacks and fin whales, which 
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are said at the present time to be found in immense 
iumbers round the coast, the objects of systematic 
pursuit, says the London Standard. For this purpose a 
company has been formed at St. John’s, and the su- 
perintendent of fisheries has organized a fleet of small 
steamers, with harpoons and bomb firers, such as are 
used in Norway, to carry on the fishery. There is, 
perhaps, something misleading about the use of the 
term “fishery,” for it seems to imply that whales are 
fishes. Of course, every one knows that this is not the 
case, but that whales are as truly mammals as are 
oxen and pigs; and are probably descended from 
hoofed animals which, ages ago, took to aquatic life, 
first in fresh water and afterward in the open sea. The 
fishlike form of these gigantic creatures is entirely due 
to the conditions under which they live, and is in no 
sense indicative of relationship. 

Whales fall naturally into two great groups—those 
with teeth and those which possess none, but have the 
upper jaws fringed with baleen, the whalebone of com- 
merece. To the first group belong the sperm whale 
(Physeter macrocephalus)—from which are obtained 
spermaceti, ambergris, and sperm oil—and the dol- 
phins ; to the second, the Greenland or right whale 
(Balena mysticetus), the humpback (Megaptera boops), 
and the finners or rorquals (of the genus Balenoptera). 
The whales of this second group live on small marine 
animals. In feeding, a great gulp of water, containing 
an immense number of these tiny creatures, is taken in 
and the mouth closed. The whalebone allows the 





water to run off and retains the prey to be swallowed. 
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The great object of the northern whale fishery in 
both hemispheres was the mght whale, and the pur- 
suit was at one time highly remunerative. In the 
early part of this century the British whaling fleet con- 
sisted of over 150 ships, of which London furnished 
about a half, while Bristol and Whitby sent a consid- 
erable number. Now Dundee and Peterhead are the 
only whaling ports, and the total number of ships is 
probably under a dozen. Indeed, owing to the scarcity 
of right whales in northern waters, a fleet of four 
whalers was sent in 1892 from Dundee to the Antarctic 
in search of these animals, which Sir James Ross re- 
ported as occurring in abundance in that region. 
About the same time the Jason—in which Nansen 
made his first voyage to the Arctic regions—was dis- 
patched from Norway on a similar errand, and other 
Norwegian whalers have since visited the same seas. 
The result has been extremely disappointing. 

A naturalist who sailed in one of the Dundee whalers 
says: ‘Whales were the objects of our voyage, and 
we saw many, but none that were-worth the catching;” 
and he adds that none of the vessels found any signs 
of a whale in the least resembling the Greenland spe- 
cies, although they were in the ice for a period extend- 
ing over two months, It is, of course, impossible to 
say whether Ross was mistaken. His statements are 
definite enough, and he also speaks of the sea being 
full of the small crustaceans and mollusks which form 








AT MILOUNA, ACCORDING TO A TURKISH 


the food of the right whale. But neither right whales 
nor their characteristic food’ gladdened the eyes of 
Seotch or Norwegian whalers, though fin whales and 
their characteristic food were met with in plenty. 

The whales now abounding on the coast of New- 
foundland probably belong to five distinct species, 
contained in two genera. These range over the North 
Atlantic and are found in nearly all seas, and there is 
no doubt that specimens of all the forms have, at one 
time or another, been met with on our own shores, 
The humpback (Magaptera boops) is so called by 
whalers from the low, humplike form of the dorsal fin, 
which varies greatly in shape and size in different indi- 
viduals, and is generally spoken of as “the hump.” 
The skin underneath the throat is gathered into folds 
and ridges, as it is alsoin the finbacks; the pectoral 
limbs, or “ fins,” corresponding to the human arms and 
to the forelegs of an ox or horse, are disproportionately 
long. It has been characterized as ‘‘ decidedly ugly,” 
and it is certainly far from being so symmetrical in 
form as most of the finbacks. The usual length is 
said to be from forty to fifty feet, but Scammon 
records one which yielded seventy-one barrels of oil, 
and was “adjudged to be seventy-five feet in length.” 
Estimated lengths are extremely untrustworthy, and 
fifty-two feet is the greatest measurement the same 
author gives for a humpback over which the tape had 
been passed. He puts the yield of whalebone as aver- 
aging four pounds to every barrel of oil, so that this 
whale should have yielded just two hundredweight 
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probably four species—the common finback (Balen- 
optera musculus), the sulphur bottom (B. Sibbaldi), the 
blae whale of the Norwegians, Rudolphi’s whale (B. 
borealis), and the lesser fin whale (B. rostrata). Al! 
these yield; whalebone and blubber, though not in 
such quantity or of such good quality as those of the 
right whale. For this reason, and also on account of 
their great activity and the difficulty of capturing 
them by hand harpooning, they were formerly neg- 
lected by whalers; but since the employment of steam 
vessels, with bomb guns and explosive lances, a fishery 
has been established on the Norway coast, with a fac 
tory at Hammerfest, for the utilization of the products. 

The work carried on there consists chiefly of drying 
the whalebone and preparing it for the market, and 
rendering down the blubber into train oil. The flesh 
of Rudolphi’s whale is there preserved on a large scale 
for human consumption. Mr. Collett says that the 
flesh of no other finback whale is considered fit for such 
a purpose. If, however, the whalers of Newfoundland 
should, as is probable, take many specimens of the 
lesser fin whale, it might be worth while to try the ex- 
periment of preparing its fiesh for the market. 
There can be no doubt that it is wholesome and nour- 
ishing, and excellent’ evidence exists that it is also 
toothsome, so that if the prejudice against its use could 
be overcome, there is'no reason why ‘“‘ whale steak,” 











and a half. Of the finbacks, or rorquals, there are 


preserved and put up in tins, shonid not find ready sale. 
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In 1829 a specimen of this whale was entangled among 
the rocks at Runton,in Norfolk, and killed by the 
fishermen. Miss Gurney recorded in her diary the fact 
that the creature was 24 feet long, and that its jaws 
were lined with white whalebone. ‘‘ A steak cut from 
it tasted, when cooked, like tender beef.” The porpoise 
—which is a toothed whale—was formerly held in high 
esteem for food in England and in France. and in 
the days of Henry VIII and Elizabeth was considered 
a royal dish. 
I Oe ae 

In the Revue Scientifique M. P. Privat-Deschanel dis- 
cusses the question of the possibility of the reforesta 
tion of the Sahara, of which certain travelers, especi- 
ally M. Largeau, have entertained such sanguine views. 
While dismissing as Utopian al! ideas of effecting a 
change on a large scale, such as would alter the general 
atmospheric conditions and admit of caltivation every- 
where, M. Deschanel points to the success of certain 
local experiments at El Golea and elsewhere, which 
prove that in valleys favored with a small amount of 
water (such as is found in almost all the Saharan de 
pressions), such trees as the tamarisk, acacia, eucalyp 
tus and poplar can be grown with success. Contrary to 
what might have been expected, the puplar proves to 
be the tree most capable of resisting the infinence of 
the desert. Under the sheiter of the trees all kinds of 
vegetables and fruit trees can be grown. M. Deschanel 
urges that such local attempts te improve the desert 
should be persevered’ in, but that the arid plateaus 
should be definitely abandoned as hopeless. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

DrarInine ZNG@INK CyLinpers.—Clay- 
ton A. Danham, Clarinda, Iowa. An automatic drain 
for relieving steam eagine cyitnders of water of condensa- 
tion, without permitting mach escape of steam, is shown 
by this patent. A pipe is comnected at its ends with the 
ends of the steam cylinder, there being comnected with 
the pipe a piston valve discharging into a drain cup, and 
the latter having an expansion, plag normally open for | 
the escape of water of condensation, and adapted to 
close by the action of steam. The device also gives im- 


Stientific American. 
re Le 
capital feature of the work, covering, as the author states, 


of the barrel, the syringe may be charged as quickly as 
the ordinary hypodermic syringe, and it may, if desired, 
be used in the same way, with thumb pressure, The 
plunger and packing do not rotate with the piston, but 
only receive the push and pull motion. 

Syriner. — Hermann W. Luer, Paris, 
France. As a new article of manufacture, this inventor 
has devised a syringe having no detachable parts, as 
glands, stuffing boxes, etc., and which may readily be 
kept perfectly clean and antiseptic. It comprises a glass 
cylinder or barrel, with reduced outlet end and an annau- 
lar flange at the other end, while operating in the cylin- 
der is a glass plunger whose ‘body portion is practically 


inserted when desired, although the mechanism may be 
readily employed for binding periodicals, 

Book ATTACHMENT. — Farrand OC. Prin- 
die anll Clarence EB. Yost, Hornellevilie, N.Y. This 
invention relates to books with stub leaves, such as check 
books, ete., and provides an attachment by which the 
leaf may be readily blotted and torn out without the 
usual separate blotters and cutters. It comprises a blot- 
ver having at one end a stiff binding forming a cutter, 
and an elastic lateral connection between the binding and 
the back of the book, to permit of drawing the cutter to 
the inner edge of the leaf to be torn out. 


PREVENTING COUNTERFEITING.— 





mediate escape for an excessive amount of water, should 
it enter the cylinder from any cause besides mere conden- 
sation, The drain is applicable to all classes of recipro- 
cating engines, and is devignéd to be cf great service on 
elevator pamps and electric light engines, and readily 
applicable to marine or locomotive engines. 





Rallway Appliances. 





Car Suretine Device.—Thomas C. 
Anderson, Tarentam, Fa. This ie an improvement more 
expecially designed for use in railroad yards, to facilitate | 
making wp trains without the use of turntables and the 
numerous side tracks and ewitches now employed. A 
bridge pivoted at one end is mounted to ewing horizon 
tally, the bridge having a track connected at the fulcrum 
end of the bridge with a main track and adapted to con- 
nect at its free end with a sericea of cide tracks, The | 
bridge track is connected with the main track Uy a flexi- 
bie connection, so that the tracks will be continuous, and 
the bridge in its movement travels on segmental tracks, 
the bridge being ewung as desired by a continuously 
traveliig cable 

Avromatic Swrrca.— William Lick- 
strom, New York City. For cable and other street rail- 
weys this invention provides means by which a car of 
one line may automatically threw the switch at a junc- 
tion point, sad then, after passing over ii, automatically 
Curow the switch back again. A shifting lever is con- 
nected to the ewitch, and a spring-hekd link pivoted to 
the lever forms one end of a toggle joint acting wo hold 
t.e lever in either extreme position, while levere pivoted | 
ont each side of the switch have each an arm adapted to 
be placed acrose a slot in a slotted rail and connected to 
the {ewltch-operatmg mechaniam An arm fixed to 
the ear envere the elot ant! engages the levers to throw 
the ewitch. 





—— 


| erably arranged to work together, one to work di- 


as long as the cylinder, the interior of the cylinder and 
the exterior of the plunger throughout their length being 
ground, and making a practically air and liquid tight 
connection betwen the plunger and barrel. 

Spring Guyn.—Charles Harold, New 
York City. This is a toy gun or pistol having a stop ex- 
tending within the barrel and operated by the trigger. 
The barre! has a slot in each side, and an ejecting device 
consisting of springs at each side, having their ends con- 
nected, one connection being made with the muzzle end 
of the barrel and the other with the end of the ejecting 
device arranged to travel in the slots of the barrel, and 


Frederic L. Dietz, Portland, Oregon. To prevent the 
counterfeiting of negotiable paper, checks, etc., this in- 
ventor provides a book of blanks, to be torn from stube 
along perforated lines near the top and at one end, and 
the checks or other negotiable paper having special 
marks or characters corresponding to marke or charac- 
ters on a tally sheet to be kept by the bank. The book 
and the tally sheet are also similarly numbered, so that 
the teller of a bank may rendily refer to the tally sheet 
on presentation of a check. The book is so bound 
that a check and its stub cannot be fraudclently re- 
moved. 





Picking CuRLED Harr.—Edgar Beers, | f°" ‘s*sement with the trigger. 
Brooklyn, N. Y. This patent is for a machine to pick 
the curled hair from the rope and finish it, discharging Designs. 


the finished product as sheets adapted for use by the up- 
holsterer. The rope passes between feed rollers, play- 
ing past the bite of which is a reciprocating comb bar 
carrying teeth inclined to the direction of movement of 
the bar, the teeth, as they move in one direction, draw- 
ing out and loosening the hair, while they clear them- 
selves from the rope when the bar moves in the other 
direction. It is desirable usually to pass the product 
twice through the machine, and two machines are pref- 


Trug.—Artbur H. Bonnell, Brooklyn, 
N.Y. This is a tile with edges alternately concaved and 
convexed, the radii being approximately alike and the 
segments of the convex portions having a common cen- 
ter. There are three convex and three concave edge 
portions on each tile. 


Spoon.—Celestin G. Tingry, Portland, 
Oregon. The handle portion of this spoon at its outer 
end represents an elk’s tusk or tooth, and adjacent 
thereto is a clock dial, the hands pointing to “11,” 
while in the bow! is shown an elk in the act of drinking. 

Nors.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each, Please 
send name of the patentee, title of invention, and date 
of this paper. 


rectly on the ropes and the other on the product of the 
first machine. 


Dumpine WaGon.—Thomas Hill, Jer- 
sey City, N. J. According to. this improvement hollow 
pedestals are attached to the rear ends of the frame sills 
and also to the axle of the wagon, each pedestal being 
inclined downward and rearward on ite upper side, and 
each having in such inclined portion a guide slot into 
which extends a shaft mounted to rotate on the wagon 
body, the sb ft rotating in bearing blocks on the body. 
After the front end of the body has been raised the body 
moves downward, with the roller shaft rotating on the 
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THE DARJEELING HIMALAYAN RAII- 
wAy. Illustrated guide for tourists. 
First edition. 


inclined portion of the pedestals. The wagon has few 
AMALGAMATOR. — Francis B. Austin, | 2% 404 ie not liable easily to get out of onder. 

Tempe, Arizona. This invention provides a simple ap- Bexr Coourne DEVICE. — Conrad 
paratns designed to take up the Gner particles or flour of Heller, Brooklyn, N.Y. According to this invention, a 
gold in a sluice, the larger particles being amalgamated | ling chamber is placed between the beer barrel and 
in @ mercury pen. The siniceway has in ite bottom an | the faucet, the chamber containing a vessel connected at 
opeving tm which is «pan of Insulating material with | tap and bottom to the faucet and the barrel, while the 
transverse copper plates, some of them extending to the | pipes connecting the vessel with the faucet and the 
bottom of the pan and others nearly to the bottom, barrel are coiled about the cooling vessel before being 
there heing a carbon plate in the bottom of the aluiceway | led away, The cooling vessel andy its surrounding coils 
above the pan, and the pltte being connected with the | are placed In the bottom of a small ice box and kept 
positive pole of an electric generator, whose negative | surrounded with ice, The device is intended to insure 
pole is connected with the mercury in the pan. The } that all beer drawn at the bar shall be cool, no matter 
plates are easily removed for cleaning them of the amal- | hew fast it is drawn, and to do this more econamically 
than by cooling the whole barre! from the outside. 


FILTERING APPARATUS. — Pierre Droe- 
Bicyeles, Ete. shout, Paris, France. For filtering liquide, such as cane 
CONVERTIBLE BiIcycLE. — Michael T. | Se ¢-, thie invention provides a longitudinally 
Senith, Nilea, Mich. A machine which can be reatily | @Ovsble Sitering bed, and devices for drawing the liquid 
transformed from a tandem to a single seated bicycle, rer the ted. aoe beating bez - a ons or 
aot vice versa, is provided by this invention, which com- . os © . ee 
prises the conetraction of the forward tabes of both the | yith enctipe pumps, saxiliary suction devices being con- 
, | Rected with the receivers, while a filtering bed in the 
front and rear sections im each a manner that the fork | 
| form of an endie@s band passes over the heating box and 
can be removed and replaced without distarbing the ball | 
bearings of either section or removing the handles. The | the veceivers, the band passing over e Gnted roller, The 
framt section carries coupling devices adapted to be at | endices hand a bed ae 6 poe = ~ 
tiched to the rear section, and s snpplemental upright | ranged in the frame, = pipe discharging washing liqu 
tube aleo adapird for connection with the rear section. | onto the bed, and a suction pump being connected with 


Either section is designed to be sold independent of che | the washing trb. i 
others, and the front rection is adapted to be attached to | Door SkecuRER. —Peter Dunwald, Rio, 
any of the single seated bicycles of similar construction | N. Y. This device consists of a V-shaped spring plate, 
now to ase | having on one of its members at its outer end saw teeth 
tic jeeti iy toward the f 
diy —— _p, | or serrations projecting rearwardly towarc apex © 
Bicye.e SPKED INDICATOR.—Barton | 1, piste, while centrally of the leaves of the plate, near 
W. Sect, San Jose, Cai. That the rider of « bicycle may the apex, are registering apertures adapted to receive a 
see at a glance at what rate of speed he is traveling, this | key. The key engages the inside of the door and part 
inventor has devised a speed indicator which consists of | o¢ the casing, when the device is placed between the 
weights mounted to swing and driven by the motion im- | door and its casing, in closing the door from the inside 
parted to a friction wheel held in contact with the for- and the teeth engage the casing to prevent the door be. 
ward wheel of the bicycle, a mechanism heimg set in | in¢ opened from the outside. The device is very simple 
motion by the centrifugal action of the weights fo indi- | anq may be cofveniently carried by a traveler for use in 
cate the speed of the vehicle. A pointer on a dial indl- | stopping at hotels, etc. 


cates on an onter graduation the speed in minutes and | = 
secontly por mile, and on an inner graduation the namber| NON-REFILLABLE BotrTie.—Harry L. 


of talles per hour traveled is indicated. The device is | Beekman Lee, Albany, N. Y. This invention provides a 
eapported by a suitable clamp from one of the arms of | bottle and stopper which makes the bottle useless after 
the front fork. one: being emptied, and which is proof against refilling 
by immersion, pamping or other means. The bottle 
BicycLE BRAKE. — Preston Helmon 
* | neck has on its inside inner and outer flanges 
Obarieston, S.C. A quick acting brake, rendering it pond betwese 


which is held a stopper or plug carrying yalves and 
possible to make 4 very short stop, consiste, according | safety devices, and thin fit throat 
te this invendon, of a curved brake shoe arranged in front J png Se engy ? 


Mining, Etec. 
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London : ee 
dale & Company, Limited. 1896. Pp. 
46. 


This pamphlet gives some interesting illustrations of 
the trains on the Darjeeling Himalayan Railway, show- 
ing the bridges, the path through the trackless forest, the 
interesting slopes and the vegetation which is to be 
found in this strange part of the world. The pamphlet is 
very handsomely got up. 

STEPHENSON’s ILLUSTRATED PRACTICAL 
TrEst, EXAMINATION AND READY 
REFERENCE Book. Forstationary, 
locomotive and marine engineers, fire- 
men, electricians and machinists to 
procure steam engineer’s license, also 
working chart for setting out the 
forms of gear teeth so that any two 
wheels of a set may work together. 
Chicago: Laird & Lee. 1896. Pp. 
128. Price $1. 


This is a manual intended to enable engineers to ob- 
tain licenses. Like many other works on the same sub- 
ject, it is arranged in the form of questions and answers. 
The diagrams of dissected pumps are excellent. 


Wirtne TABLES AND How To USE 
THEM. By Thowas G. Grier. 
Chicago. Pp. 75. Price $1. 

This is a book designed to facilitate the work of elec- 
tricians, the calculations mcde in the tables covering the 
demands usually arising in practical wiring when it is ne- 
cessary to determine the sizes of wires for the distribu- 
tion of electricity. The book has a chapter on electro- 
motive force and current and one on methods of wiring, 
besides its numerous tables. 


CARPENTRY AND BUILDING. Series No. 1. 
Cottage designs, with constructive 
details by various architects. A prac- 
tical book for builders and those in- 
tending to build. A series of twenty- 
five designs of cottages, ‘nost of which 
have already been erected, ranging 
in cost from $600 to $1,500, together 
with the details of interior and ex- 
terior finish, all drawn to convenient 
seale, and accompanied by brief spe- 
cifications, New York: David Wil- 
liams. Price $1. 


SULLA PROPAGAZIONE DELL ’ELETTRI- 
CITA NEI GAS ATTRAVERSATI DAI 
Ra@a@t pr RonteeEN. Memoria del 
Professor Augusto Righi. Bologna: 
Tipografia Gamberini E. Parmeg- 


the neck of the bottle, and when » seated therein 
of the rear wheel, there being at the top of the shoe a et is 


short metal crows her from which cords extend through 
guides beneath the saddle to the handie bar. When the 
cords are releaae! the brake shoe drops to the ground 
and the rear wheel rune upon apd bears against it, or the 
eoddennese of the stop may be regulated by hold. 
tug the brake by the cords and letting it down gradu- 
aliy. 
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EXPANSIBLE BinpIna ror Books.— 
Ohartee T. Rosenthal, Batervilie, Ark. Thies invention 
comprises a back made in two parts sliding one on the 
other. aud means to secure or release the leaves by such 
movement. Binding stripe are attached to one of the 
stiding back members, and a bar carrying a spring is at- 
tached to the other ends of the binding strips, a notched 
har being attached to the epriag at right angles, while a 
lever pivoted to the book cover has a notched segment 
ngaging the notched bar. The improvement is de- 
signed more particularily for ase m binding account 


permanently retained, so that it cannot be removed ex- 
cept by breaking the bottle. The valve allows the con- 
tents of the bottle to flow ont when the bottle is in- 
verted, and closes automatically when the bottle is on its | B0mena, is to be accepted as a welcome contribution 
base. from Italy, a country now very active in scientific mat- 


Disa Mop.—George W. Taylor, Mar. | “™ ‘Pexially in those touching on electricity. 


blehead, Mase. To facilitate dish washing, this inventor | 
provides a short-handled mop having an inner bunch of MsraLiuner ov Cast Inox. 
threads grouped around the handie, and a fringe having 
a band of dependent threads, the band encircling and 
binding the banch of threads in place on the handle, and 
the fringe threads extending alongside the bunch threads 
SyYRkINGR. — Lemuel Hines, Springer, 
New Mexico. This is a syringe especially for 
injecting medicines into hard and resisting as 
the yume, ete., and wherever there is much obstruction | blast farnaces and capola work. Our space is entirely 
to the flow from the needle. Instead of using pressure inadequate to review it. We can simply state that it 
with the thamb, as in the ordinary syringe, the piston is ' seems fully practical, very exhaustive and is very fully 
operated by a screw and is forced forward by tarning as illustrated. An interesting chapter is given at the end 
a thamb serew, each turn being designed to eject about called “ A Hundred Items to be Remembered.” These 


giani. 1896. Pp. 73. 
This book, which is a treatise on Roentgen ray phe- 





A com- 
plete exposition of the processes in- 
volved in its treatment, chemically 
and physically, from the blast fur- 
nace through the foundry to the 
testing machine, Cleveland, Ohio: 
By Thomas D. West. Fully illus- 
trated, first edition. 1897. Pp. x, 578. 
Price $3. 


This capital work at last gives American practice in 








books, so that one or more sheets may be extracted or 





aminim. By means of «detachable aut on the head ' items are given in so trenchant @ form as to forms 
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broad experience, extensive research and careful con- 


clusions. A very systematically and excellently arranged 
index is not the least feature of its merits. 


THE OpTicat DIRECTORY FORTHE YEAR 
. Being a list of all manufac- 
turers and dealers in optical goods in 
the United States. Frederick Boger, 
Maiden Lane, New York City. Pp: 

95. Price $i. 


ELEKTRICITAT DIREKT AUS KOHLE. 
Von Etienne de Fodor. Wien, Pest, 
Leipzig: A. Hartleben’s Verlag. 1897. 
Pp. x, 304. Price $1.20. 


Electricity direct from coal would seem hardly a sufi. 
cient subject for a treatise of this length, but it is evi- 
dent that a considerable amount of work has been done 
on this subject, which now may rank almost as the ignis 
fatuus of the electrical inventor. It really seems surprising 
that enough has been done to lead to so exhaustive and 
well thought out a treatise as the following one, the list of 
names alone occupying an index form of two pages. We 
think a perusal of the book would be useful to all pros- 
pective inventors. 


LABORATORY PRACTICE FOR BEGINNERS 
In Botany. By William A. Setchell. 
New York : The Macmillan Company. 
London: Macmillan & Company, 
Limited. 1897. Pp. xiv, 199% Price 
90 cents, 


This excellent text book attempts a somewhat difficult 
task—the production of a systematic laboratory course in 
botany. Itis precisely by reduction of study to system 
that a pupil is often rescued from a slough of despond 
and made to feel inspiration, with the skeletons given 
him on which to build up what he has acquired. Its 199 
pages of laboratory practice are varied bya very full 
series of appendices, which latter really form an integral 
portion of the work. A very exhaustive index, some 15 
pages in length, is an excellent example of what the ind« x 
to a scientific book should be and adds very largely to 
the value of the work. 


BEARINGS AND LUBRICATION. A hand- 
book for every user of machinery. 
By A. J. Wallis Tayler, C.E. New 
York: D. Van_ Nostrand Company. 
Pp. viii, 208. Price $1.50. 


This work is very complete. It treats on a most im- 
portant subject, one which has received in the past very 
little attention from engineers. If an engineer has 
plenty of steam, he is apt not to care how badly packed is 
his stuffing box; and as long as his bearings do rot 
hammer, the friction too often is something which he 
never thinks about. Such books as the one in review 
are of special importance as calling the engineer's atten- 
tion to the logical treatment of wasted energy with a vie 
to its reduction toa minimum. The work has an ade- 
quate index and is finely illustrated. 


ANNALS OF THE ASTRONOMICAL OB- 
SERVATORY OF HARVARD COLLEGE. 
Vol. XXXVI, Journal of the zone ob- 
servations of stars observed with the 
meridian circle during the years 1875 
to 1885, under the direction of Joseph 
Winlock and Edward ©. Pickering, 
successive directors of the observa- 
tory. By William A. Rogers. Printed 
from funds resulting from the will of 
Josiah Quincy, Jr. Waterville, Me. : 
Printed at the office of the Water- 
ville Mail. 1896. Pp. 299. 


ANNALS OF THE ASTRONOMICAL OB- 
SERVATORY OF HARVARD COLLEGE. 
Vol. XXVIII, Part IL. Spectra of 
bright stars photographed with the 
l1linch Draper telescope, as a part of 
the Henry Draper memorial, and dis- 
eussed by Antonia C. Maury, under 
the direction of Edward C. Pickering, 
director of the observatory. Cam- 
bridge: John Wilson & Son, Uni- 
versity Press. 1897. Pp. 128. 


GUIDE DE PocHER.  Franco-American 
Illustré des Etats Unis. 1897. Pp. 
267. Price 50 cents. 


This guide book to America would seem adapted to 
be of considerable use to the French visiting America. 
The attempt to cover the United States in so small a 
book, however, seems to be a somewhat daring one. It 
is largely made up of addresses of French-speaking per- 
sons or firms in different cities, and may be, in spite of 
its somewhat limited size, quite comprehensive. 


PoputaR ScrentiFic LecturEs. By 
Ernst Mach. Translated by Thomas 
J. McCormack. With forty-five cuts 
and diagrams. Chicago: The Open 
Court Publishing Company. 1896. 
Pp. 313. Price 35 cents. 


In these lectures quite a number of subjects are con- 
sidered, largely in physics, mechanics and physiology. 
The lecture on the “ Conservation of Energy,” although 
asubject which seems rather a trite one at the present 
day, is really quite interesting from the number of his- 
torical data embodied, and because of its tracing the de- 
velopment of the doctrine from the earliest days of 


Tux EvonwTion oF Automatic Ma- 
CHINERY. As Applied to the Manu- 
facture of Watches at Waltham, 
Mass., by the American Waltham 
Watch Company. By E. A. March. 
With half tone illustrations. Chicago: 
George K. Hazlitt & Company. 1896. 
Pp. 150. Price $2. 


The American watch is the production of automatic 
machinery, and the title page of this book indicates its 
contents sufficiently to make it evident how interesting 
it would be to those interested in the latest developments 
in the manufacturer's art as applied to the watch. The 





finest products of the automatic system of watch making 
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ape?T Live AT West Pornt. By Lieut 
Hugh T. Reed, U. 8. A. Lllustrated. 
Chicago: Published by the author. 
Pp. 236, xx. Price $1.50. 


This very spirited and interesting book tells how the 
nited States cadets live at the military academy. The 
thor seems to have been very fond of his alma mater, 
J writes about the humorous and social features of it 
ith considerable gusto. Numerous illustrations are 
ven, and among them examples of the different forms, 
.ocial and official, are given, such as programmes of per- 
wmances, appointment blanks and the like. We pre- 
ict for the work a very interested circle of readers. 


[He PRACTICAL MANAGEMENT OF EN- 
GINES AND BorFrRs. Including 
boiler setting, pamps, injectors, feed 
water heaters, steam engine economy, 
condensers, indicators, slide valves, 
safety valves, governors, steam 
gages, incrustation and corrosion, 
ete. A practical guide for engineers 
and firemen and steam users gener- 
ally. By William Barnet Van. 
Philadelphia: Philadelphia Book 
Company. Practical, scientific and 
technical books, 1897. Pp. xvi, 267. 
Price $2. 


Tue GUN AND Its DEVELOPMENT. W. 
W. Greener. Sixth edition. New 
York : Charles Scribner’s Sons. 1897. 
Pp. xvi, 768. Price $4. 

This treatise on the gun, by Greener, up to its last de- 
velopments, in over 700 pages, can only be designated us 
of the greatest importance. No sportsman, really loving 
his gun, can afford to dispense with this work, as it cov- 
ers every conceivable branch of this subject. Some very 
interesting examples of early guns and combined weap- 
ons and pistols are given, with illustrations of beautiful 
products of olden tumes, in the way of flint lock muskets 
and the like. These topics are so treated as to forma 
most interesting portion of the work. Exceedingly in- 
teresting data are given. We cannot refrain from citing 
some. It seema, as late as the year 1686, at the battle of 
the Kuisyingen, the slowest soldiers managed to fire 
seven shots only during eight hours; and a year later, in 
an action lasting from noon until eight in the evening, the 
musketeers fired seven times only. The historical por 
tion has numerous illustrations, which would entitle the 
work to a place in any library, and makes it a wonderful 
contribution to man’s ingenuity as developed in the way 
of destroying the lives of his fellow creatures. The work 
is imported by Scribner's Sons, and constitutes the sixth 
edition of the original work, rewritten. 


THE ELEMENTS OF Puysics. A College 
Text Book. By E. L. Nichols and 
William 8. Franklin. In three vol- 
umes. Vol. III. Light and Sound. 
New York: The Macmillan Compa- 
ny. London: Macmillan & Compa- 
ny, Limited. 1897. Pp. vii, 201. 
Price $1.50. 

We here at last have a third portion of this classical 
treatise. It is in the line of its predecessors, carrying 
out the same principles. There is little to be said about 
it in review, except that it has the aspect of thorough 
modernness and puts the subject at last upon its present 
modern basis. 


TABLES FOR EARTHWORK COMPUTA- 
TION. By C. F. Allen. Boston: 
Published by the author. 1893. Pp. 
38. Price $1.50. 

The book is devoted simply to calculations for earth- 
work, and will naturally be found of great use by sur 
veyors, engineers, and others who have to calculate 
masses of material which are often very awkwardly 
shaped, It marks the tendency of the day to produce 
special scientific monographs, each of which will be 
essential to a definite clientele of scientific workere. 


THE DESIGNING AND CONSTRUCTION OF 


STORAGE REsERVOIRS. By Arthur 
Jacob. New York: Van Nostrand 
Company. 1897. Pp. 138. Price 50c. 


This is a valuable addition to the green covered Van 
Nostrand series, many numbers of which have come to 
our notice. The city of New York has had amplc expe- 
rience in siwrage reservoirs, whereby the camulative 
effect of a large watershed is developed and the spring 
freshets are in a greater or less measure made available 
for summer supply. The subject is an important one, 
and tends to become more so, 


The Shoe and Leather Reporter An- 
nual for 1897 has a valuable compilation of interesting 
facts and figures relative to t.e shoe and leather trades, 
of which also it affords a complete business directury 
for the United States and Canada, and lists of the lead- 
ing houses throughout the world. It is one of the best 
ef the annual volumes thus far published by the Re- 
porter, and great care has been taken to make it as 
nearly accurate as such works can ever be. It appears 
from it that the shipments of boots and shoes from Bos- 
ton in 1896 were 3,940,170 cases, or, allowing thirty pairs 
to the case, 118,205,100 pairs. These figures are just 
about double those of 1879, and indicate how far New 
England is ahead of the rest of the country in the shoe 
business, The exports of American leather and ite manu- 
factures also show a large and steady increase, amount- 
ing last year to $20,242,756. And as our exports of leather 
have increased, our importa, which used to be very large 
in fine caifskins and kids, have steadily diminished, 
owing to the great improvement made in the productions 
of American leather manufacturers. 


The Locomotive, in its bound volame 
for 1896, of 190 pages, forms a valuable record of facts 
especially interesting to all steam users. Published by 
the Hartford Steam Boiler Inspection and Insurance 
Company. It always has most reliable data as to the 
causes of accidents and the best means for their preven- 
tion. Itscontents are prepared with great care, J. M. 
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line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 


Marine Lron Works. Chicago. “Catalogue free. 
“U. 8.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Folding Umbrelias. Write Grove & Stover, Luray, Va. 
Improved Bicycle Machinery of every description. 

The Garvin Machine Co., Spring and Varick Sts., N. Y. 
Concrete Houses — cheaper than brick, superior to 

stone. “ Ransome,” 757 Monadnock Block, Chicago. 
Anderson’s Typewriter makes longhand faster than 

shorthand—one stroke prints a word! 9 Nassau &t., 

N.Y. (See illustrated notice Sct. AM. May 22, p. 325. 
The celebrated “ Hornsby-Akroyd” Patent Safety Oil 

Engine is built by the De La Vergne Refrigerating Ma- 

chine Company. Foot of East 138th Street, New York. 
The best book for electricians and beginners in elec- 

tricity is “*‘ Experimenta] Science,” by Geo. M. Hopkins. 

By mail, 4. Munn & Co., publishers, 41 Broadway, N. Y. 

The Temperty Transporter. 

See illustration, front page of SCIENTIFIC AMERICAN, 

April &. It is manufactured by the Lidgerwood Mfg. 

Co., % Liberty Street, New York. Write for particulars. 
2? Send for new and complete catalogue of Scientific 

and other Books for sale by Munn & Co., 41 Broadway, 
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9 and i1-inch Swing. 
New and Original Features 
Send for Catalogue B. 
Seneca Falls Mfg. Com 

695 Water St., Seneca 
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AMERICAN PATENTS.—AN INTER- 
esting and valuable table showing the number of patents 
wranted for the various —a upon which petitions 
have been filed from the beginning down to [ ber 
31. 18%. Contained in scrantinte AMERICAN B8vUP- 
PLEMENT, No. 1002. Price 0 cents. To be bad at 
this office and from al! newsdeulers 














SOMETHING NEW AND GOOD 
HALL BICYCLE STAND 


For Cleaning, Adjusting or Bicycles 
Supe caret, nas dead 
of wheel. All parts of wheel secsesl 


ble. 
Saves back-breaking labor in y 





HINTS TO CORRESPONDENTS. 


Names and Address must accompany ail) letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper a or number of question. 

Inquiries not answe in reasonable time 

1 y- : correspondents will bear in mind that 

require not a little research, and, 

reply to all either by letter 


some answers 
though we endeavor to re 
or in this department. each must take his tarn. 
Buyers wishing to purchase any article not advertised 
fn our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special b ght ae Information on matters of 
ea than general interest cannot be 
without remuneration. 
Sclentific American Supplements referred 
to may be had at the office. 10 cents each. 
Books referred to promptly supplied on receipt of 


Minerals sent for examination should be distinctly 
marked or labeled. 





(7165) R. J. L. asks how to repair books 
in an economical manner. The first thing is to secure 
the loose leaves. Odd leaves can be fixed in with paste 
or thin glue. If a whole section is loose, first sew it 
with stout thread, leaving long ends at the back, and 
then tie these ends to the part that goes before and the 
part that follows. A sheet of paper gined on the back 
will fix it in ite place, letting a little glue go in before 
and after the sewed section. If the book has slipped out 
of the cover, leaving the cover intact, the best way is to 
strip all the puper off the back (not sides) of the cover, 
leaving the cloth (or leather, as the case may be) bare; 
then giue the back of the quires, and etick them on the 
cloth. This, with or without new end papers, will com- 
plete the job. This makes what js called a tight back ; 
but it will open fairly well if ali the padding is taken 
out, as directed above, and will make a strong binding. 
If only one cover is torn off, it can be fastened on thus: 
Raise the leather of the cover from the millboard with 
a penknife to the depth of one-half inch (or less if book 
is small). Geta piece of cloth, about one inch wide, and 
gine this into the opening made ; do the same with the 
back of the book, and put in the remaining one-half 
inch of cloth with glue, and the job is done. They are 
not handsome, but are always strong. 
——————————EE 


TO INVENTORS, 
plications 


An experience of nearly fifty years, and the 
tion of more than one hundred thousand app 

tents at home and abroad, enable us to understand 

Taws a and = proctice on both continents, — h-4 PORBERS 





for 


os 
facilities for procuring patents rywhere. 
Aen jo ~e 4 of the patent laws of 0 the United “States and 
Crelen coukastes countries may be had on a cation, and per- 
—h contemp! the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CU., office SCIENTIFIC AMERICAN, 
361 Broadway, New Y ork. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 











table, combined folding 
A. Barrett 









































Allen, the president of the company, being the editor. 





Price $1. x74 p ~~ 3s er ctreular. Liner 
discounc t¢ Manufactured by 
WALWORTH MFG. CO., 

20 Oliver St., Boston, Mass., U.S. A. 


Water Emery 
Tool Grinder 


a ss no valves. No 
‘Teaul yor it with 
Cane Always ready for use. — 


operation. 
2” Send for catalogue and prices- 
W. F. & JNO. BARNES CO. 
1999 Ruby St., Rockford, til. 


Physical and School Apparatus 


GALVANOMETERS 


STANDARD, SINE, TANGENT, 
REPLECTING and WIEDEMANN 
peiieeny ce eo © e 


E.8. Ritchie & Sons, Brookline, Mass. 


C. & F. Drill Holder 


Attachment converting a Breast or Hand 
my Je - a Driil. an, easily ‘clamped 
e 


glan or pat- 
tern of drill stock. - c Bi 50. 
G7” Seng shame for catalogue of 
CHANDLER & FARQUHAR, 
38 Federal Street, BOSTON, MASS. 


The Coburn Patent Trolley Track 


Store Ladders. 


A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 
&®” Send for Book. 
The Coburn Trolley Track Mfg. Co. 
HOLYOKE, MASS. 
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THE 
Hanson & VanWinkie 


Newark, 8. J. 
136 Liberty 8t., N. Y. 
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Acids, apparatus for manufacturing, C. W. Laing 583,757  Catalngue af 
Advertising device, E. Fletcher.................+++ o THE -@ 
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Asmsor Gate for vensele, P. dicidithan USE OF HOT AIR IN DRYING.—BY E. 
Axle ——_ and box for vehicles, Keagy & M. Cook. A paper in which the author demonstrates the 
iis «ines cocahs great economy of the use of hot air over that of steam aor 
Bale cap opener. C. R. Gaskill. . 533,506 rying z many materials, especially those in lumps, =. 
ing K. Dederick. . 2B AS t powder. With 3 illustrations. Cont A 
Baling . cotton, J. w. Graves (reissue)...... 11,004 TiFIC AMERICAN SUPPLEMENT, Nos. 1 41033. 
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‘support, J. W. ; 
Bi 1 ae 583,601 
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Y. H. Gory Tio dodbdcanhsotsaredeseeeek Ut dibecceds a. 
Bin. See Flour bin, 
Blank machine, J. H. Haskina.. 53,647 
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Cam, expansion, C. P. Lawrence. ..............6656+ 
Camera, phote paraphie, M. Bauer bib sSsbocccvcesapacs ‘i 


Can. See Milk can. 




















Car, street t 

Car. ventilator ¢ and retrigeraict, K. T. Bari... 
Car window, J. T. ¢ 

Carbureter, A 


Carpet beater, Broadbent & ite dev senadh evbee 

Sarriane. collapsible baby, C. MoGimn............. 
See Re gerating CARE. 

Seoter, G. W. Philli 

Chain, drive, F. W. Wood...... 

Chain wheel, oupenatae, Garland & Presex 

Chains. machine for making sheet metal, Sraiths 
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Bee € Coiavertibie chatr. Revoiving 6 ehatr. 
Check hook, 0. W Gorton. bes caaqnbense 583,800 
Chimney cowl, M. Dubiam..... : 53.84" 
Christmas tree holder, e "y. Kelly.. SRB.TAL 
Churn, Gordon & Cox............... -.. 4472 
— = butter: werlee, combined, bape & 
dBi sedveccerset cocescde Gx NR 
Geet “holder, i L. Bettis. nae 583,448 
Clamp. See Harness c lamp. "“Fiose © jamp. 
eaner. See Dish cleaner. 
Clevis for iron structures, d. Miller 
Cloth protector, W. McKeey 


Clothes drier, J. B. Williams 
aoe line coegent, T. P. King... 
utch operating mechanism, 
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Cock, gage, E. EB. 


Coffee pot, R. N. Harris..,........-. 
Coin holder J.D. Lazell.. 
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Collar and cravat, L. cade 
Conduit, A. L. Daniels. ........... ade cobevt Y 
Conduit “coupling, flexible, H. K. “Austin... a 583,667 


Conmpouoners’ tables, device for oiling, H. F 


INS sine aetna» 6 on 60 «6c atin etitinn+encaheta 588,526 
Confectionery panepag, ne machine, W. B. Phinney 563,404 
Convertible chair. W. Miller.................. 04.65 5B ARS 
Copying press, C. A. AL. ~ 44 meer eres . O71 

enceeuese 583, 780 


Core bar, contractible, 1. L. Crippen et ai 
Corkscrew, J. a Eldridge. 
Sorkacrew, WwW iiiemagh ap gee creas 
‘orn holder, oe J. Godfrey 6 tm 
Corn hus} king 1 e 7 
Corn sheller, G. a Neleop Ss 











Corn sheller cob stacker, J. H. Knap: PP. 553,649 
Cornice and eaves trough b brake machine, Brown me 
ih abo tMnhs 000dinceeasersees . eB, 
Coupling. See Car co pupti Conduit coupling. 
Railway rail AGA x Frnt evaguing. 

Crate, shippi Oe cceveceess 6GB008 
Crematory, re ‘use, L. Colwell... 205252. 583,505 
Crusher. re SD, 























yclometer, o. 8. La f 
Jental bridgework, C. M. Carr BAS, 
Jental disk mandre!, H. Bieath, Jr. ¥ 
Dental handpiece, C. C. & J. Lowe. 3. 
dental impression cup, R. A dun S63. 
Dental polishing disk, we Dodge B, 
Deodorizing oils, process of an apparatus for, 

Whiting Be ec cbwe'ne 04) p00 0cnanes 583.779 

Detergent one peodncing same, Ii. A. &. Park. 583,711 
ish cleaner, won eyes re eseeed SBS, 843 
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Door o echaniem, A. Dittmar....... «+. SRO RTT 
Prataght lug, a Steinbrenner..... ‘ 583,554 
Draughting ent patterns, instrument for, BE. 

ps danddétinssbddlidcs cacgcsensesoubedencs oat 83,868 
Drier. See Clothes drier. Starch drier. 

Drill. See Ratchet drill. 
Drill bits, ete., machine for manufacturing rock, 

F. G. Myers tino nnentiebndins Seteentales 588,811 
Drinking fountain for fowls, Hendrix & Filer. 5R4,574 
Dye, black trisazo, Schmid & Jedlicka...........-. 583.84 
Dye, blue trisazo, —e & Jedlicka. -.»» 588,085 

eT FS Rarer es oe 583,775 
ectric arc fatonen, vacoum, H. —— et =. 583.618 
Electric brake, R. M. Hunter 583,880 
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Electrical distribution system, P.M. Heidt." 822 
Electrolysis of watery salt solutions, W. Spilker 585,513 
Elevator. See Hay, grain and fodder elevator 
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e=P idery Frame, & ‘A. Voit... . 653.400 
fd gat te, wagon, C. id. Green...... cose. SOR RMD 
Bnatne See Gas engine. Gas or oil evigine. 
Engines, electric igniter for gas, Westinghouse 
Siaiiatatocncounesanmnahhcen.otieéheens ves 583,566 
Engines, means for controlling and foauiating 

operation of . Westinghouse & Rund....... 583, 
Engines, means or obviating ameil of interiai 

combustion, G. Langet....... 6... + -.ecseweess 000 
Extractor. Stum OF grab extractor. 

Eye tector, F. 8. Benn evccees 
a see Ornamental fabric. 
Fare register, J . W. Meaker 


Fare regis ‘J. R. aoe coepecesceaie 
Fastener for gloves, etc., Page...... 

Fastener for shoe laces, etc., T. George 
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Feed waner regulator, eatemstic, c. &.. PF. De 


et ai... 
. B. 





Fen ce, W. 8. Coulter. . 
Fence bull pacing machine 

















Bate 
machine, wire, A. Weostsrbe mys 
Fence, “ire 58 bs cbebdoccebe coccdeue Nhe oot : Seer 
ender. See Gar folen 
7 © haere ee Bib apas chogeg eee serene es, OBB,309 
Filter, electric me 6 Se BOM. 20 cb vccdésvedccte 653,718 
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> Bay TaS 
Fire door, eutcgnanio. W. J. Lane... . ae 
Fire escape, Z. Szpor...... ......6..s +s .. 5BS,776 
Fire or Dans zlar aA D. o. Benjamin . By 
Fireproof door, W. Rassell.......................... 583,718 
Floor, roof, or si idowale baseswonmars PrP 
BN I EET ARE AMD 588 685 
Flour bin, hygienic, i A young. citnabonen senses ttiyss 58.8 
Fluid pressure estinghouse....... SAAT 
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‘0 { (eee ae BEA 
Food compound cattle, ¥. V. Priderichsen........ 583,730 
Fountain. See Drinking fountain. 
Frame. See Em + y! frame. Picture frame. 
Fruit picker, Cooney & Turner...................... 583,567 
aly ™. Boreher.......... 
See Electric are furnace. 
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Tools For All Trades 
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Ask for cataloguc in F nglish Pyench, Spanish or German. 


Finest PRize AT COLPNBIAN EB 1808, 


TELEPHONES 


or Short Distance Use. Also 


SPUSTITION, 


for Lom 


Interior or Warehouse Telephones. 
Sent on trial to responsible parties, 
Sold thousands during the last 


two years, every one @ success. 
t@” Send for (weuler and Testimonials. 


Julius Andrae & Sons Co. 
MIL WAUKEE, WwIs. 





Buy Telephones 


THAT ARE GOOD--NOT 2 THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
agaist loes by patent suita Our guaran 
teeand instruments tre bath geod. 
WESTERN TELEPHONE CONSTRUCTION CO. 
250-264 South Clinton St., Chicago. 
Largest Manufacturers of Telephones 

enciusivdy tn the Uneled States. 


che Edison Phonograph Zo. 


Dealers in Phon oerer ba, Grap rn 
Kinetosoopes netophonea, y- 
teres, Atta? hments, Records, and Parts 
catalogue free. Cincinnati, O., 4 Vine Street—Cleve- 
land, ©.. 16 The Arcade—Chicago, Li).. 57 State Street— 
Indianapolis, ind.. B _ Pom broke Arcade. 


The Automatic — 
«__Neosiyle 


oduces 1/0) perfect copies 
rom one ons mai writing of 
ty pewriting, | ‘- --y- per min- 
ute. The Shack is easy to 
operate ase manpty all the work 
is done automatically. Refer- 
enees to leading concerrs now 
asing it. 


NEOSTYLE CO., 96-102 Church Street. New York City 


i PRINT| 
OWN 





ybones, ’rojectosco 
Ray Ap aratus, 
#” iustrated 














| Maxe money 7 print- 


if for others. Our 
1 Press prints « | 
newspaper Type | 
setiing easy, printed 





=> 


rules Send stamp 
for catalogue, preas- 
Cards, circu-\es and supplies, to 


lars, with $6 the factory, 
Press and save | 
meney. 


The Evolution 


OF THE 


American Locomotive. 


By HERBERT T WALKER. 


This series of articles on the bistorical development of 
the Locomotive in America is unique. The author 
i# a member of the National Rallway Museum 
Committee of Engiand, and speaks with authority. 
The series is \liustrated with a choice collection of 
twenty-one original ¢rawtnes of great fidelity, the 
materials being obtained by great research. This 
important ecries is published in SC:EZNTIFIC AMER- 
AN SU PPLEweErTS, £692, 1493. 1114. The 


set married on receirt of ®) centa. 


MUNN & CO., Publishers, 


KELSEY & ©O. 
Mericen, Conn. 





Olds 


This beats weg, | wgem, oF Horse 
WEBSTEK 3¢ actual horse power 


GAS ENGINE 


for ®1 i. 3s. +: for cash. 


Built jan. Built 

of best material. ay lots of 100 

thererore we can make the price. Box- 

ed for shipment, weight pounds. 
for or Hine. 





Catalogue. 
WEBSTER M’F’G co. 
1074 West Lith Street, AGO. 


POWER? POWER? POWER! 


Fifty per cent. increase at no additional expnse. 
victor varen enetne. 
toc: 

Steam an = = 
Row and Sail Boats. 
Send for roneeene, © Specify 
THOS. KANE & GO. 
64-66 Wabash av., Chicago. 


Dayton Gombined — 












Engine. 


2to650H.P. ge Catalog free. 
Every Engine Guaranteed. 





Manufactured by 
THE DAYTON GAS ENGINE & MFG. CO., 


DAYTON, OHIO, U. S. A 


The Engine that Built 210,000 
square ft. Addition last year. 





16 ICE AVENUE, 







Gas and Gasoline 


7 
Engine 
A marvel of Em- 
ciency and Economy 


P. F. Olds & Son Engine Works, Box 418, Lansing, | Mich. 


: The Chicago Gas & Gasoline Engine 


The simplest gas and qyectine 
engine on the market. no 
equal for absolute, « -w_- speed 
and — Itisa dwarf 
in size meson in 
strength. ¢ utalogus sent on 
application. 

MANUFACTURED BY 
J. NORMAN CO., 
#8 “A” South Clinton 8t., 
CHICAGO, ILL. 











ALCO VAPOR LAUNCH 





Motor controlled from bow. Valve movement, 13 to 
16 to @ ft. Launches. Twin Screws a specialty 2, 3, k 
7, 12, 4and % h. p. No licensed engineer or pilot re- 


5 at 8 8 i and Safety guaranteed. 
a KS or . 
Cents in Stamps for 1897 


Marine Vapor Engine Co., ft. Jersey iv. Jersey City, Nt. City, NJ. 


NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE 








$250 and ap. 
Truscott Boat Mtg. Co.. Drawer 9, 


TOOL HOLDING BAR 


Yai VARre, PATENT FOR PAs. 
Issued Ma Also Patent on Drill Chuck. Apply 
to G. W FRANCIS. 


KEA BING, PA ¥ 
EDCE TOOLS-«e+ 


are often nearly yugned by using a grind- 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
oer or grinding any tool * 

May we send you our atalortn, 
which wil give you some information? 

GRAFTON STONE COMEARY. 

No. SO River Street, Graften, Ohio. 


sg The Berkefeld House Filter. 


The only Filter Removing 5p 

Bact, Tested many 
leading authorities in Europe od Am- 
erica. flow of fil- 


Send Cata 
a 44 “_—. ma 















It ie gives a continuous 
tered w ar, spocbatety free from germs. 
It is enaliy cl as all impurities re- 


ace of the petes 
pd 


main on the 
cylinder. Cylinders can |. we ized 


c boiling in water for one 


to fo the fi Hierkete! ta 
ther Co., 4 Cedar St.. New ¥ 
See Titus. Article in Scientific A June 2, 2. is, 





THE APOLLO BRAND 


of galvanized tron is true to gage. 
No order to roll it thin is accepted; and 


never has been. 
Apoilo Iron and Steel Com . 
_ Pittsburgh, Pa. — 


Gas and Gasoline 


| Lamp, W. C. 





t hanger and og Ee ber 

u 
paratus for making water, C. R. Collins 
an bateer, W. Seele 








ate or door hook, R. C. Bright et al 


Gear 2 epee, manufacture of chilled, & ‘BE Max- 


eeeeeeeeeeeeeeee 


oa ccageddchobobdesesod -soccoces 
Glove fastener, 


rs ‘ 
ms See Garment hanger. Hook hanger. 
pe h 


anger. 
Harness cla amp. 8. Ernst 
arrow, G. Bukofsky 
arvester binder, ra G. Grov 


Heel, boot or shoe, C. 
H oo 1 mapped or cutting machine, 


Hides ‘o skins, a 
ing: eer * 








Kearns & Keily....... 
ose clamp, G. D. Burns 
ot air pipe, G. Rome... 

ub, wheel, R. F. A. MacKinnc 





I 
E 
H 
I 
I 


for, J. G. 
Incubator regulator, ( 
Inkstand, W. B. Mu urray 
Insulator, E. Renau 
Insulator, electric, Ww. Chriatie.... 
Ketone, fragrant, J.C. W. F. Tieman 
Ketones, making aromatic, J. C. W. F. Tiemann.. 
Kettle and stove, 


A. 


eaves. - eecocens 
RK. Bridges.. 


Lamp, gas generati 
Lamp, reservoir, E. W. 
Lamp, street iamecs 
Lamps, fusible socket 
Lantern, magic, 
Lathe, turning, G. H. Obe 
Lead, manufacture of white, J. W. H. Jam 
Lenses, apparatus for producing ellipsoid 
Chambers & Inskee 
Light. See Prismatic light. 
Liquors under carbonic acid See transport, 
means for keeping, A. F 
Lock. See Bieycle lock. 
Lock, i 8. Diar 


Lock. J. Richardsc ee 
pa bell ringer, & H. pepbotem 583,473 
ios loader or big A T. 8. ae: i. -- . 7} 
om for veer pags. J nig t 
Loom gear. .M MD. ccadscocccts 583,655 
Mail box, Siew. > 588,753 
Marking device, E. G. Holloway... ..........ccee.e0 
Masher, vegetable, PP. FURBO... cccocccccccccccecccee 583,544 
Mat. See Coin m Door mat. 
Measure, tape, A. lex  casebeeaupoanecahoccadiienh 583,830 
Meat tool, compound, 1 anzhorn. 583,682 
Milk can, A. L. eery, itetaensien 583,676 
Mill bur, metallic, O. E. —. - 583,582 
Mirror, extensible, M. Tischle -» 583,721 
Moistener, postage stamp ond envelop, T. Far- 
Wh ah chantasbnnsshnbtavetbdtcahecoetescoupocbésed 683,701 

Mould. See Sand mould. 
Motion, device for converting, H. Hartwig....... . 583,802 
Motocycle, M. BE. Hertel............++ssscceeceeesene 583,749 
Motor. See Fluid pressure motor. Tide motor. 
Nut lock, C.'T. Redfield 583,817 

ut lock, C. T. BE coc ccvccvcvccccccececocese ose 
Oil © wp i. 2 Se encspeahesnncenenecaneenscansonns 583,668 
Oil mills, steam cake former for, G. H. Bushnell 583,732 
Opera or like glass, J. Aitchison... ..........s000«. . 583,835 
Ore concentrator, L. R. Tulloch..............se00e . 583,519 
Ore crusher, J. BOM, 0 occcccccccsscccccccoseses 


Ore washing machine, w. 
Ornamented fabric, A. HK. 
*acking, rod, T. D. Brad 
Padlock, * permutation, R. } 
paper bag machine, W. Werts.. 

aper box, J. M ae ponesen 
"arcel carrier, C. V. Burch 
Pen, fountain, C. Mi ‘Renz 
Pencil, Kaiser 


Kursheedt. 


Perforating machine, C. aumen 
Permutation lock, J. AS a 
Phot hic pehutter, W mond.. 

Picker. ar, 

Picture Sreme, e, WL METRE, . ccccccococcesbocceces 
*ipe. See Hot air . 

*ipe h r, ad stable, W. H. Mack...... osveces 
Pipe join cer ae for pouring, M. E. Otis 

>ipe wrench, J rr 
Planer head, 8. iE McDuffie eccese 
Planetarium, Sectretive, A. J. MeDonaid. 
Planter, bean, W. 8. Saviers 





Plow ‘aranahé attachment, W. H. Nelson 
Powder, a jemokeloss, H. Kolf 
— 
Pridting apparatus, J. G. Hoek. . .......ceeeeeneee 
Printing machine, calico, J. Blair 
oe machine numbering apparatus, M. H. 


Printing machines, paper foldi 
anism for ay - w 
e 


. W.M. * moere... os 
»ropelier, pneumatic, A. 





propels Opti Sar 
PUMP, Be. We. TOES... ccccsceccccccceccccccccccccoess 
-ump, force’ aa ttt, D, BERSTOBOR. cccccesce 
-ump, lift and ae C. Harrison. 
-ump, single acting, M. < “Harrison 
Pump, spray, M. C. ie] Dh, aenawe de® 
Pum pir ing apparates, well, E. D. Yates 
Puzzle, G. Richards. .......+..0++ss++++ 
Pyroxylin compouns, 2 H. A pei b peececed 
Rack. See Be holdin 
Radiat Wy toy eae “Bay 20tgeecccessose 
Railway conduit, —E- yun , A. G. 
Railway, electric, A. G. Wheeler.............«+.. 
Railway rail ners or joint, W. C. Cross 
Rai — 4 -- t ay ty Ww. 

Railways, collector for electric, > J. 





Inenhates as 
Rein support, C. E. Burnham. ............++..-.«+« 
Releasing device for stables. Cc. F. Bonhack 
Reversing mechanism, G. A. 
Revolving chair, C. T. Ben 
pivoting mas pangret, J. F. Mantey 


CD, pnechaghensescosqnces 

cheese, Stalons & Gillett. 
sep ator 8. C. Ke 

‘or bottles, ete., R. 








= Drying Machines 


for Grain, Sand, Clays, Fertilizers, Phos- 
Gress Cotes, W Feeds, alt 
henson, ete. 4 ears in — 





363 Broadway, New York City. 


tion, Watts 6th Ulustrated 
Ss. KE. WORRELL, Hann + Me. 





Family ice Machine i: 





o8, etc, In a few minutes, $10 and 
to prepare one’s self soda water, +. i and ape 








metal boxes or cane. " ieumeticabiy Ger- 
saat | = aq Bfgrastverssetesseseesoene bmyr} 
Secondary , Ma a weccedhetbieseem ont 
Separator. See Sat A : = 
Sewing machine, G. B. Warren...................« 583,522 
es machine ‘quilting eitactanens, W. Robert- 
po0cone aboscapeceasocgeebanenaseesewoceeseonmbent 53,550 
Sewing meee shuttle, 8. H. Dyer............<<«. 583,798 
Shackle, folding belt, L. C. F " bonapes -» SB796 
Shaft balance, A. Fo ntaine...... oe SRB 756 
Shears for means "G MoGool. — “ Paes 
Lt. > See coxcepens es 
(Continued on page 383) 









e 
ay, gain, and fodder elevator, M. G. Grosseup 583,468 
- 586,589 








inne Dash £ & 

Hinge, EK. Oldenbusch 
inge, M. _ 
inge, spri 
oteel i =o 4 —" J. Campbell 
oisting any conveying 
ook. eck hook. Gate or or rey hook. 
ook SI, me T. EEE... cecocccescosecccotesses 
orn, campaign, A. V. Short... ........c<cecsecnweee 
orse overshoe, i I ccoenneanccenhneee 
orses’ feet = hoofs, gage for — 





ub for vehicles, ball bearing wheel, Hi. Webs 
luminating basements and dark seeam, Gorse 






combined rendering, J. FE. 























reer check row ‘nochanions, corn, A. M. Gay- 





ing press. Copying press. Hiay 


ng 3 Fa = 
Spear 















- 583,580 


583,720 
* Sanne 


- 583,709 








730 at cceate 
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_ELECTRICITY 













La 


ROSE POLYTECHNIC INSTITUTE 
Electrica), 


lege of 
cfu neering, 


all De Ex 
address C. L. 








Cc 
Modern! pped es in 
low. catalogue 
Ind, 


President, ‘Perre Haute, 


THINK OF EXTREMES 
in the Lan mechanical agement, on, 


them in “A BOOK ¢ OF TOOLS.” 








ceipt of 26 cents in stamps. 
CHAS. A. STRELINGER & CO. 
Address Box 1234, Adv. Dept. DETROIT, MICH. 





THE OBER LATHES 


Turning Axe, Adze, Pick, 

Hatchet, Hammer, Au- 

, File, Knife and Chise! Han- 

Whiffietrees, Yokes, Spokes, 

Porch Spindles, Stair Balusters, 

Table and Chair Legs and other 
wrregular work. 

62” Send for Circular A. 

The Ober Lathe Co., Chagrin Falis, 0., U.S.A. 


—— 


Patented. 











An indispensable Labor Saver. 
will f fine or coarse, at any 
angle, without pressure or loss of 
power. Warranted, 
For particulars, prices, etc., 
MEWER TOOL CO., 
16 Elm 8St., Portland, Me., U. 8. A. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. I. 


¥8u USE GRINDSTONES? 


80, we can suppiy you. All sizes 
$B and unmounted. always 
stock. member, we make a 
speciaityof selecting syones for ali spe 
cial purposes. [3 Ask for catalogue 





















The CLEVELAND STONE ©O, 





=— 24 Floor. Wilshire. . 0. 
FREEDOM FROM FIRE 


1 FIRE Extinguisher. 


ed for ctpptiatt certaint uickness 
Raopted ana indorsed 


and most dur- 
Sree. 


Stempel 


pe Am manatacte urers. 
ie on the market, Illustrated 


H. R. BENNET 
1215 Filbert Street, PUNLADELPHIA, PA. 


ELECTRIC | STOVE. 








led | slate 





Ae two 


hve cookt or host Bmeryency 

ready. Pri Price $5 00. 
or boa phe for use, with 
KT, make of 





AMERICAN ELECTRIC ‘aatina ¢ CORPORATION, 
Keremoyce fle’ New York. Bears Waliding 
Monadnock Bidg., Chicago. aT: BOSTON 


THE NEW BRISTOL COUNTER 








Registers an accurate account of work done on int- 
f presses, in tallies, Folahing, measuri co 
= achines. 


culty, - By nis pk Ay) 1,000 fm 
oracr. ‘or circular. 
‘Bristol.’ Conn., U.S. A. 


CROOKES TUBES 
X-RAY 


Send for 


Catalogue A. APPARATUS 
Ruhmkorft Colts Static Mochie pplberescopes. etc. 


ras 
1897 Supplement 


Catalogue Ready! 


a2eee 

The publishers of the Screntiric AMERI- 
CAN announce that an entirely new 48 
page SuprPLEMENT Catalogue is now 
ready for distribution, and will be sent 
free to all on application. 

MUNN & CO., Publishers, 

361 Broadway, New York City. 


Cc, J. 
















y 1a 
Ie C04 Sa St., Boston. 
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ESCENT 


~ BICYCLES: 


Self-Made 
Reputation 














70,000 sold in 1896. The Popular 
Wheel at the Standard Price and no 
better wheel at any price. The un- 
precedented demand for Crescents is 
the result of selling an Honestly 
made wheel at an Honest price... . 
Agents Everywhere. Catalogue Free. 

WESTERN WHEEL WORKS. 


Factory: Chicago. Eastern Branch: New York. 


SUEDE 
















—_ 


Deer Park 


CREST OF THE ALLEGHANIES. 
(Main Line B. & 0. R. R.) 


SEASON OPENS JUNE 21st, 1897 | # 
SUPERB HOTEL AND COTTAGES. 


For rates, rooms and other information apply to D. C. 
JONES, Manager, B. & O. Central Building, Baltimore, 
Md., up to June 10th; after that date, Deer Park, Md. 


ON THE 


WILLSON CARBIDE WORK! 


> Calctum car- 


bide. Samples 
of 200 ibs. $15 f.0.b. New Yo including iron case 
packages. Patentees and manufacturers for export. 


Office 20 Maiden Lane, New York. 


= SGROW STRONGER 
Pd) in BODY and BRAIN. 


Physical 
FLEER’S stsysten 
GURU-KOLA GUM, 


for Brain Workers, gives meusegee, 
Steady —saey | 2 -A _— 








ates V 8, 
Six Pack ‘nail, as ¢ —_ 
Frank H. Co., 105 Chestnut St., Philadelphia. 





ImpRroveoD WASHBURNE’S PATENT 


SCARF FASTENER AND SUPPORTER. 
It is more than a mere 
With it you can at- 


ner, 
tach together two antioles of al- 
most any kind—a pile of rs 
or the wristbands of your shirts. 
And, like the Hose Sup er, 
it holds tight, ents 

and will ans injure or pierce any 
—. “RY ataloy ree by 


W cents. J us. cat 
Aawie ig AN nRING CO., 
Bk. aterbary, Conn. 


‘ 


Big Four 
Route. 


This popular line reaches the most important cities of 
the United States. Magnificent trains run daily be- 
tween St. Louis, Peoria, Indianapolis, Ciucinnati, Co- 
lumbus, Buffalo, New York and Boston. It is the direct 
route also with unexcelled train service between Cin- 
cinnati, Louisville, Indianapolis and Chicago. Equipped 
with Buffet Parior Cars, Elegant Dining Cars, and 
Superb Wagner Sleeping Cars. E. O. McoCORMICK, 
Passenger Traffic Manacer, Cincinnati, O. 


= 

















Scientific 





| 5S) lee 
Stereotype plate “cutting apparatus, W. Scott. . 
Stereot Lt. —y 


Steril 

=, meebike garcia “CW 

Stone slabs, 

Stove, camp. O. D. Hus kcass 

Stove grate, Morrill & Cowati 

Stove, , straw or other, A 

Stove or furnaee, E. M. Benster 

Cloverinee, meeiane for making screw joints in, 
n. 








am 2. araananlantse se areeseecsaeatenbeae 
Street sweeper, J. 8. Morgan 
Stump or grub quisaster, = . Billings 


oaceen a tus, 
Swing, TA +e 


Swi See Elect ectric switch. 

Switch and trolle ey for ove overhead traveling cope. 
atus, Henkel & Scheld.......... 

Table, M. B. Johnston............... 


Tacking tool, hand, Eaton & Haw : 583,67 
Tanning, ap us for quick. M. "C. B. KE. Dapin. isi rt 
Telemeter, stereoscopic, de Gregeeeers bates en 


aan solar ee ment, P. Stolle 
hill e —— hy Prt & Manchester 
Thill coupting. © field 

Thill coupli 
Tide motor, aie 
Tilting gate, J. J. H. Downs 
Tire, T. Galvin................. 
Tire, H. R. Swindier Jr 
bie attaching device for vehicle wheels, R. 


inasdnnthheaseccapescocccuécocoscececenesesonce 
Tire, bicycle, F. A. Ham 

Toy, mechanical, W. R. 
Track ae. 2 E. Erickson 
Trap. See Animal —aD. 
Trimming, J. Brow 
Trimming suachine. potary. Vose & Ayer.......... 
Trolley finder, G. E. Johnsc 
Trolley, self. a4 justia 
Truck, 

" 
1 
¥ 
Ps 





Pruck, car, a w. hy 
Purnbuckle, W. H. McLeod 
furntable, J. P. ¢ a 
ry pesetting appliance, Johnson 
fypewriter desk, J. F. Meissner 
[ypewriter desk attachment, oscillating, F. L. 

FMEOR, 0s cece ccesccscecssesescoveceesssocevesee 
Typewriting machine, G. C. Blickensderfer. 
Typewriting machine, J.¥. 
Typewriting machine cylinder, 
Ff ahiey machine key action, © i 675 

and valve actuating mechanism, L. Schutte 563,714 

verve, automatic pressure regulating, F. O. Pier- 











¥. w. OSE " 
Valve safety attachment, J. A. Gri 
Vault for — bridges, ete., F. Von Baigergce Poy 
v a —— pe r driving gear of wheeled 
Ventilator outlet gate, J. McCreery 
Veterinary obstetrical forceps, G. B. Ostdiek..... 
Wagon seat attachment, Dementy & Wilson...... 
Wardrobe, dressing case dd safety bed, com- 








3 5 |e peep tpeeiepee 583,857 
Water closet seat attachment, J. H. Stevens, Jr.. 585,662 
Water elevator, compressed air, w. >! Bechtol ~ on 
Water raising device, Poe & & Sparkm ppenegusnads 583,768 


Water wheel governor. A. 


W.& E. E. Woodward. 583,527 
Wave motor, W. seDonaé peeenccdeqosortesequcbien 583,689 













Weather strip, C. 8. Adam. .......-.ccccecnceeencecee 583,834 
wees. D vg Buffing or polishing wheel. Chain 
windee, Berckhemer & Sottane: obecbboe covcccoetese 583,74 
Window, H. C. Fuhimann. ...... «0.00. .000.cceseneeee 583. 
Wire stretcher, B. W. Whitworth palieantnsncesenees 683,722 
Woodworking machinery, J. F. Fifleld............. 583,678 
Wrench. Pipe wreuch. 

Wrench, K. Gerhardt. ...........csccccee cecccenes .. 583,741 
Bs Bi Ge ee ccccceccdecccsscecasvacanenenes 583,870 
—— 

DESIGNS 
Badge, C. R. Hoag...........--++00eeeees ececcoeccoece ° 128 
=f — cle, A. F. Rockwell 146, 

y Aronson............ 61 
Bue le. H. E. ——  aadanenneassss Ba MM 
Can stand, oil, J. P. Marter....... 08 45 
Ca Ww. Es ssaaklon dsabek -» 27,160 
Condiment holder, R. Hunter........ ......... - 27,122 
Door hanger G. 8. G MP, 00 cotvecenses cvced 27,142 
Dra support and carrier, W. Allen « 27,18 
Drum, O. R. Noble..............- 27,155 
cup, W. H. Peirsol............ 77,133 
place front, W. C. Camenisch 77,157 
Fork, A. 8. Wheeler............... 27,129 
Fruit shredder, A. L. Jac’ wel ¥- 30 
Garment puppertes, W. a Cranweli.. ++ 21,185 
Hammock, L. KE. Palmer. ...---++-++-+++++00+ » TA 
Hat support, H. G. Coasino pending be Cobdoaloenadsasessed 27,136 
Label coupon, R. A. Wittemann................0.+++ 27,137 
Lantern, 4 cle, H. lasts bp O04 0 cosocenpssepeccooceses 27,147 
Match box, L. A. Merrill. ...........ssccessecessseeees 27,181 
Pulley ~ rider ) - - mg W. Hudson. . 27,14 
Puzzle card, J. H. C. Boig..... - 21,127 
Scenic burner, M. Levit....... «- 27,156 
Scraping a G. A. Cross 27,141 
top, ¥. aon 27,158 
Spoke t imble, J. H. Schneid 27,139 
ots St heel, F. P. Burnham. -» 27,148 
ir EET 0<nccsrocetabananaedeenraniiieshee 27/138 
Tie, bundle, W. O. Girton. .........--.ceceenceceeseeee 27,140 
Tire repairing patch, bicycle, E. Scott.............. 1 


b Co nee frame, marine, 
Westae wheel house, marine, L. V. Moulton.. 
Wheel rim, O. A. Hanford 


TRADE MARKS. 


linn oncgcnengececasocopgengnedeaenants Ghanenaie 
Beer, Chr. Heurich eS og ‘oa penesee 30,124, 
Bread, crackers, biscuits. les and con- 

fections, Wara- Macke y Company. pbocsoent 
Cement, W. 
Deterwent and washing powders, N. K. Fairbank 











goods, certain named, 
108 to 90,111 

Holland ) -— Gao 
m & Nolet....... ......0 128 
hite & Basioy Company 30.116 


Liquor known as 
spirituous, Blankenhe 
Labricating gopoeans, 
Peanuts, J. F. Devine 
~~ = fittings, wroaght iron, John Simmons 
Wu vnccencagcapesesceecsousesceceesesosescece 
Salves. Bickmore Gall Cure Company.... .........+« 
Shirt waists and skirts, Waldorf eons 
PI. « ccncncpcagecoosqboape cecesegpsenoqnse cee 
Goan. seo soourtng Delta Manufacturing Company. . 
7 ‘_? fog or dyspepsia and kindred complaints, C 


Ti yt terne plates and steel plates, met f 
“Fin Plate Com alec . apeaoatd 127, 30,128 


Yarn, a a4 or worsted. B. Uhlmann & wae. D1 





A printed copy of the specification and drawing of 
any patent in the fevepons Ls or — patent in print 
cssned since 1963, will be furnished from this office for 
cents. In codestng pease state the name and number 

and remit to Mann & Co., #l 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


dian patents may now be obtained by the in- 
a for aay of the inventions named in the fore- 


list, pro’ fo8 they are sim at a cost of Ay 
f comp! eed th © cost wil will be bea thathe more. For r ivi 
Munn & Co., #1 Broadway, New 
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BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Buticders’ 
Nationa! Convention, Philadetphia, October, 1894, show- 
ing the advantage to be derived from the use Of Dall 
bearings and pneumatic tires in road vehicles. - 


tained in SCIENTIFIC AMERICAN SUPPLEMENT, 
992. Price l0 cents. To be had at this office and 
all newsdealers. 
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Spring Seat Post)” 


All Sizes, % tol 316 


frice $2.50, 
Cc. 0. D., charges prepaid. 


2 Days’ Trial 


—- — 
JOS. N. SMITH & CO. 
30 Larned Street, 
Detroit. Mich. 
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. anteed. AGENTS a 
= BROOKS SPRING SEAT POST CO. 

1540 Rarquette Building, Chimge 


WE UNDERSELL ALL 





Wanted. : 
our Borde Blectric Light is the 
best thing that ever happened. 
Catalogue 2 cis. 
OHIO ELECTRIC WORKS, Cleveland, Ohio. 


COPY LETTERS 
fifteen a min all legible, use my im- 


copying machine. 
Send for Ulustrated circular. 
JOHN H. ANDERSON, 
910 Monadnock, CHICAGO. 


Scientific “ie 
Books 


body at 








sent free for 


sees be had for ready 

as anyone desiring 
engineering 

seeptie anine tad technical 

ich we sell to every- 


wholesale 
"wim w Ward & Co., Chicago. 





OLS 


SEAL C 


VW 


STAMP 
KEE 


Experimental & 2 Model Work 


Olrs. and advice free. Gardam & Son, 45-51 Rose 8t.,N.Y. 


BRASS BAND 


Instruments, bsp) Na Uniforms, 
ments for Bands and — Cons, Low: 
5 ina 
Bands. 












est prices ever quoted, “ ime Catal 
Illustrations, mailed free ; it gives 
Music & Instructions for Amateur 








ork. Other foreian patente may alao be obtainea. 


LYON & BBALY, 33-35 Adams Bt. Ch.cage 














AUe TARTS. . G rT] 


i *» 
Madison ‘Street, Girt age” 


Shorthand by Mail Thoroughly taught b 


porters. Catalogue ar 4 first first 
Potts Shorthand College, Williamsport, Pa. 


ICE i 


MAC HINES, {Cortina Engines. Brewers, 
aud Bottlers’ Machinery, THe VievER 
Mre, Co., 889 Clinton Street, Mil ipeues, Wis. 











ALUMINUM 12° Bewee, Sea 

KEY CHAIN — és. tg 
STRONG CASTINGS. Que*puuweRr. 
70 OROER 

ACME MALLEABLE (RON WaRKS BUFFALO NY 

< $22.50. Sin, 








Bet L ~~ peer Sewing Machines, $12. Hi 
eautiful Finish, 180° make. Order a 
H. x rTM Ms, IN@IANAPOL Is, INDIANA. 


BAND FASTENERS for tains 


FOR TANKS 
A. P. Dickey Mrc. Go., Racine, Wis. 


WOODEN TANKS. 


For Railroads, Millis and Menufactories. 
Butiders of i Tow and T 


eTs enks. 
La. Red Cypress Wood Tanks a — 
Ww. att eH EE 


ae 
217 E. Main Street, Loulsviile Ky. 


les E. Schmunk Ginssiirzicat Engineer. “Expe rt 
opinion given on anything appertaining to Giass « or 
Ware. 2 years’ practical experience. Drawings 
made for Machinery for Glass Ware. 27 First Aveé., 
Pittsburg, Pa. _—— must ibe Rees id on models 
and samples. — Designer o Glass W 




















TO INVENTORS We are open to manufacture 

on royalty or otherwise, or 

ita on good sellin pore 

ys L,- ak 8 to CHA?PFEE & 8 ow, 

Tl netncturera of Toys, Games, and Noveities, 41 453 
West 125th Street, New York, 


sve, ENGINE CASTINGS 


( and GAS 
both Stationary and Marine. Dyzamo 
and motor parts and complete Machines, 
Electrica! Supplies, Telephones. 
623” Bend stamp for catalog. 


MIANUS ELEC. co., Mianus, Conn. 











5.06. $65.00 BI exe Les On B27. 50. THEY’ RE 
AUTI ogg Order im wt 
‘ower © yele Cc \~ ndiauapolis, Ind., U.S. 


» MAKE ICE 





E CREAN. 
Sas ovly. Buvez ice boy pon salt. easily with 


Poler Star Fretant Freezer. 
Always - order. 
Soames vith, snow hard dry and smoot! 

IT DON'T BCRAPE TIN. 
nts wanted 
Levant | 










where, 


Live 
Polar Star Mfg. Ce., nila., Pa 


FOR SALE OR RENT 


A Foundry Building with good Cupola and attach- 
ments x. - mirably located for smati castings which 
can joaded on the property and delivered either by 
rail or ae nn to Philadelphia, Bostun and New York. 

it made Plumbers’ Materials. To a 

oung-man this presents a desirable opportunity for 

nning business, and the owners of the property wil! 

be quite willing to invest the needed capital to make it 

a success, provided the proper management is assured. 
Address: J. M. H.. Box 373, New York. 
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DRY BATTERIES.—A PAPER BY L. K. 


Bohm, treating of open ciroult vatteries, hist: rical dry 
batteries, modern dry batteries, Hellesen'’s battery. 
Bryan’s battery, Kolier’s battery, and the efficiency of 
dry cells. With 8 tilustrations. Contained in Scien- 
TIFIC AMERICAN SUPPLEMENT, No. 1001. Price Ww 
cents. To be had at this office and from all news- 
dealers. 












66 YEARS’ 
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TRADE MARKS, 
DESICNS, 
COPYRICHTS Ac. 
ption may 
whether av invention is 

le. Communications strictly 
confidential. Oldest agency for securing paten’ 
in 2+ Lg? have S eeninston Office. 
Patents taken turoug! unk receive 
special notice in the 


SCIENTIFIG AMERICAN, 


beautifully illustrated, largest Cireulation of 
any scientific journal, weekly terms 
six months. Specimen copies and ‘line 
ON PATENTS sent free Address 
MUNN & CO. 
361 Broadway. New York. 
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. Scientific American. 
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WModvertisemenis. 


ORDINARY RATES. 


Inside Page, ench insertion -- 745 coutse a Hue 
Back Page. each insertion ~---- 91.00 a line 


Jdvertisements, Special and 


iw" Por some clesecs of 
Hwoher rates are required 
The above are charces per agate line—about eight 


words per line This notice shows the width of me. hne. 
and is eet in agate type. Onwgray tras may head adver- 
Uisements at the same rate per agate line, by measnre- 
mer... as the letter preset Advertisements must be 
received at Pubjication Office as early as Thursdas 
morning to appear iv the following week's issue. 
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BEST ANTI- 
FRICTION METAL | 


MACNOLIA METAL CO. 
26¢ 4 267 WEST STREET, NEW YORK CITY 


For one cent stamp we will send any Engineer, men- 
Uoniug | te ns paper, a lS-tped Grass Twas Ruler. 
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“ Search- Light” 
Always Bright. 








The Leader! 





A lantern that does not jar or blow out. 
Reflecting surfaces are always bright. 
All riders say itis—-THE BEST. 


POR @4Lt BYERY WHEKE. 


Bridgeport Brass Co. 


Send for Catalog BRIDGEPORT, CONN, 
No. 1. 


oeennenemenetniiiemsnesteeatitientias 














BICYCLES. —A | 


wving the details 1 Se 


MANUPACTURE OF 


very comprehensive articie 


strection uf every part of these vehicles. With en 
araviows Comtaned in SCIENTIFIC AMERICAN 8Tr- 
PLEMENT, No. FOS. Price Wcenta. To be had at this 


Office and frum ai: news enlers. 
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Tested and True. 








The Easiest Kanning Wheel iv the Werld. 


$3" Send for Catalogue. 
THE BLACK MFG. 60., ERIE, PA. 


IMPERIAL BALL BEARING AXLE 


A written guarantee with each sét of axles. 
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mefion 1% per 
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at ogue Testimo- 
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Gearing Axle Dept., 184-190 Lake Street, C beage, th 
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AS Simple .. 





Pocket Kodak. 


Loads in daylight with 

= Fitted, with, ac se 
improved shutter set of three stops. 

Handsome finish. 


EASTMAN KODAK COMPANY, 


Bookist Pree 





Rochester, N.Y. | 


‘BURNS ELECTRICITY. 


44 Che Chloride” 99 


‘ Portable, Electri 
Bieve} ri iners, F Policem en. Sasteme. Gee 
fineries. Be Tnepocters. Burns 8 
| oh Siena pie Durable, Reliable. 
t@ Send for Circular and prices. 
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HWJOHNS | 
WEBB 
‘STEAM PACKING 


Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 


H.W. JOHNS M’F'G CO., 100 William St, New York, 


Che=ParkeSpring= Saddle 
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With the Park spring, 
rider is relieved from in- 
fous jar, which is the 
nly unpleasant feature 
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FREE. 
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particulars. 
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Health and Disease.—By G. M. Hlammond, M.D. A val- 
wabdle and interesting paper in which the subject is ex- | 
haustively treated from the following standpoints: | 


EXPERIENGE! 


Pay you b Char- | The use of the cycle by persons in health. 2. The use of 
Sat eee ean L p acai the cycie by persons diseased. Contained in y SCLENTIPIC | 

m buildi Giase | AMERICAN BUPPLEMENT, No. 1002. . Price cents. | 
oitme peatnce in the U.8. | To be had at this office and from all newsdealers. 
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5-16inch in rear wheel, 3-8-inch in crank-shaft. Add to ease of 
Large Balls running and hill climbing. Double the life of bearings. 
Adjust themselves to direct draft of spoke. 


Movable Spoke Studs 6*. bending. Insuss poclett-dliguahent, 


The felt oil-retaining filter. Absorbs oil. 
Dust-proof Bearings or ep ge the bearings clean. Gives 


perfect lubricaiton. 


























Not a single 1897 Columbia 
was sold until after thirty 
machines had been tested by 
over 100,000 miles of rough 
road riding. 


1897—COLUMBIA BICYCLES—$100 


STANDARD OF THE WORLD. 
1896 Columbias, $75. Hartfords, $60, $55, $50, $40. 








POPE MANUFACTURING CO., Hartford, Conn. 


[JUNE 12, 1897. 
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provement, he pneumatic tire. A hand and foot escie. 
With 9 SOCTENTIFIC AMERI- 
CAN curriaeant, No. r@12. syeep = eouts. To be 
bad at this office and from all 
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